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(57) Abstract: Antidepressants containing as the active ingredient compounds having 
group II metabotropic glutamate receptor antagonism; and 2-amino-3-alkoxy-6-fluorobi- 
cyclo[3. 1 .0]- hexane-2,6-dicarboxy lie acid derivatives represented by the general formula 
[I], pharmaceutically acceptable salts thereof, or hydrates of the salts: [I] wherein R 1 and 
R 2 may be the same or different from each other and are each hydroxy!, d.io alkoxy, or 
the like; R 3 is C,.,o acyl, C,. 6 a!koxy-C,. 6 acyl, or the like; and R 4 and R 5 may be the same 
or different from each other and are each hydrogen, Cmo alkyl, or the like. 
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mmm 

6-7MD^D [3. 1. 0] s\*v>mmfc 
D[3. 1. o]a^u->-2, 6-5?*;u#>««##k:H-r'5.3SK:»b<tt, 

nm^mm, mmz, mmm&, mmm, 7;iwwt-«, A>^>h> 
mmm, n-*>v>m, mmmz^^mmmm, lit, w*£, mmm, m 

y-6-7MDt'y^D [3. 1. 0]^^it>-2, 6 -$>#;M*>MR2»# 
1 uR)Of7^-7 s nCMnmG 1 uR2MmG 1 u R 3 CD7>^P*-X 

T^S (Science, 258> 597-603, 1992) . fbT, -f h P bf y ^Wttl 
g#«J(CN-^^;i/-D-7X/l7^>^ (NMD A) , a-75/- 3-t HP 
^>-5-^5 L KyW-;V-4-7nW- h (AMP A) RZStl^^- 
b<D3mM\ZftM$ft (Science, 258, 597-603, 1992) , **#hntfy*£g 
#«*f:/l~*-f 7°8<D8 mmzftmznz (J.Neurosci., 13, 1372-1378, 
1993; Neuropharmacol., 34, 1-26, 1995) „ 



WO 03/061698 PCT/JP02/13693 
2 

$ns 0 tfJV—ZfJL (mG 1 uR2/mG 1 uR3) «, 7r-M< 

z 7— trtts^-u, f^i"j7^7T;y>i u >se (c amp) ©*;uxp>j> 

M'I4©#^^^$iJT5 (Trends Phanacol. Sci. , 14, 13(1993)) Ztfrb, ^ 

7°n ^ * # h p tf y £ >f)i? =• >»S«#K:tlR , r sfls^*tts6ttR^«tt 
*mmz, mtnkm& (.mwttmm) , t 

3 ££, in?Ol!£LTte, ■fePhn>HIRaa*ffl (SSRI) Rtfy 
*5fiW#6tt2-75y-3-7;m*>'-6-7;l/*Dlf5/^P[3. 1. 0] 

* # h p ^ y 7 5 >n%&mz.&ftftm z^tzmm 2-7^-3-7 

;U3^^-6 -7)V'tU\Zi'9U [3. 1. 0]A^>-2, 6-5^*;p#>tt 
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jv? 5 >m&®mz&t$ittm sw*r s*r» 2 - 7 5 / - 3 - 7;io 6 - 7 

)V*UM*/9U [3. 1. 0] a^>-2, 6-S?*;Hl?>tt«i»#K:H-r<5. 



cat, R i SLXSR 2 \m-x\mu^x, 7mm, c 1 . l0 7)v^>m, 71; 

i-7^)lt^"ym, lgb<tt2i©7xz;Hirii$nfcC 1 _e7^ 

75 yS, l^-X«^«j:oTlSb<«2®©C 1 _ 6 7;WPSfc:J:oT«g|$tl 
fc7 5/3£, ^-XttS^Tltl<H:2fl(0C I . 6 7;i'3^>/C 1 .,7;W 

J; o $ ntz 7 5 y ra-xttafc o t 1 e v <» 2 » t h □ * c 
c 1 _ 6 7;m+^;ufc;i/C 1 _ 6 7;mr^*^«toT«^^nfe75ys, &s 

W*, NR 6 -CHR 7 -A-C0 2 R 8 (R 6 RZ$R 'im-Xte&fr^T. tKSSJR^, t 

FP^^c 1 _ 6 7;u*;i/*, bh , D^i/^toi/C 1 . 6 7Wi, c 1 _ 10 7;p 
7x=;n, 7i-;k,. 6 7M;H. th'p+^x^i, tnn 

^^c 1 _ 6 7;u^;p», c 1 _ 6 7;un+>'C 1 _ 6 7;w^ 75/c 2 _ 6 7;i/ 
^7^y;c 2 . 6 mj«, *;i/#7>c 2 _ 6 7;mmi^ c,.,7jp 
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srrss^u av»Kns^LTSR«75ya*»ris-r*c:tt)Tf**. r 8 ^ 

R 3 \t, C I - 10 7">;US, C 1 . 6 7J^ + -/C,. 6 7yM, tFn^yC 2 . 10 
_ 6 7yJ«, XttR 9 -NH-A-CHR T -CO (R 7 , A^HufSi 0 , R 9 

tt#*K^xtt75/£0ft«*&* , f. ) ira*n*75yBfca**wL, r 4 
^tXR 5 «[wi-xaM^oT, T^rnm?, Cj.hTWS. c 2 . 10 7^^ 

^-7^36, ^xP0^£l^&±^tr5*1Siif^#§t 
fct, APy>Rf, C 1 _ l0 7;WhS, C 1 _ 10 7^3^">S, h'J7MP^^ 
;l^S, 7x^i, kh'U+y*Jl/»$, 7 5 /S. -hPS, SOVSRtf 

£7^-9% £ 6 fc, R 4 WR 5 te> SV>Kl»^l/T»!R«|jftft»J«-r* E t *>T#5. ] 
Tl$tl§2-75;-3-7^3 + y-6-7^tDh*y7q [3. 1. 0 ] 'S 

c 1 _ 10 7;p3+'>*ttt, ^asirfs 1 ~ 1 oflwr*itt«ttxtt»ft«tto 

7;U3 U *h*->*, Ih+S/l, 7*P#*'>S, -fV70 

y^>m+ySft£TS5 0 

lgL<tt2fi07x-J«Tti$nfcC 1 . 6 7;kn^yli[l lXU2i 

C 1 . 6 7J^^yC,. 6 7^3^yitH C,_ 6 7Jl'P*^*T§i&£tt£C l _ 
6 7;Pp*^*£tkU «Atf, ^h^/xh^yl, Ih + ylh^yl, 7p 
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#^>Ih + '>S, <V^a#+i/Ih*->I, ^b^yxh + yi, -f 77>* 
yih^yS, t-^h^lh^I, ^^JV^yih+yS, <f7^>^ 
j^yib^yl, y> h*v7°P^>a, ih+y^n^yl, 7°p#*:> 
y'njjf^yl, ^fy^D^yya^yl, 7 h4->7°P#* vS, -f 77 
y^D^yl, t-yh*^D#+j/i, ^>^;M-^>7p^>S, -Y V 
^ >?)Vtt is? P * ->*fc § o 

t H □ * > C 2 _ 6 * yS £ tt* < t <b US© t H P * yi«Tli$ 
nfcC 2 _ 6 7;i/3*v*£^U #!l;t&\ 2-tFo + yxh^yI, 3-tHD 
*>s7°u#*isM. 2, 3-^tl^D+y7'n^yi^i:T*SS, 

/Site, fllTLfcf, N-^^JUJ^yS, N, N-yIfJl/7$yS, n-t*?^ 
-N-^vyPt^75/*&&<>:Tfc5. 
P5I-XtiS^ o T 1 g L < ti 2 <@© C x _ 6 7)13 * 1/ C x _ 6 7)V*)m& o X 

mmntzT^/mtit, m%\*> N-3-y h*->7°pt?;i/75/s, n, n- 

t?X (2-Xh + y^JW 75 /X, N- (2-7>**>X^;U) -N- (1 - 
Xh^'>7°Ptf;U) 75/*fc£T*S. 

^-XW^tlfKt^iOtHD+yC^eTMMi^Ttl^n 
fc75/S£«, N-4-kFD + y^75/I, N, N-tfX (3 

-kFD + y^>^fJW 75/S, N- (2-tFD + yxfJW -N— (1- 
tHD+y^>fiW 75/S&£t&& 0 

JHJ:oTliStlfc75 /S£tt> #J*J£> N- (3-Xh^y*Mx^D 
tf;i/) 75/», N, N-t'7. (2-/h^y*JtoH^) 75/«, N- 

(3-7°p^+->*;i/^x:;k7Phf;i/) -n- (2 -y h+y^jw 7 5/S& 

t HP^->C 1 _ 6 7;i/^;US<!:«, 4>&<£fc H@tf)t FD+yMHi^Ti 

^$nfcc 1 _ 6 7;i/+;ua^*u, mxte. tFP^^y^a, i-th'n^y 

X^-Jk 2-t HP^->X^;US, 3-kHa+y^^M, 2-tFD+y- 
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2 - * 

x;M^;k 4-tHD+->*^^^;H, 2-tHD^y*J^l/X^ 
3-fc h*D + '>*JU#r:;i/yatr;wS^i*"C*5. 

«tt7;WP3fitl/TH:, WAtf, j^^PS, x?;i^ 7°Ptf;ux, t^S, 
^7^;us> :t7^s> t^ju*** #R 

H^7;^;us<hbT«,^JA«\^v7 0 pt°;us^y7>;i'», t -^)V&. 

i-xf;^ut:jn, -fv^yjn, 2-x^;i/^;i/«, 
<y/\^;us, -rv^^s, -rv/"x;i/«, -fvf^i. ^D^ntf;p 
jWP*, 2- (->^P7°Pt!Ji/) x^;i/*, v^pt^m^S, ~>^p^> 

^M^Sfc^fc, l«7WSi:lT[t «^L«, ->^P7°Ptf;l/S, 
7x^C 1 .,7Wii:tt, f!lx.«> ^>^;k 2 -7xx;l/X5^S> 2 

-7xx;i/7°pif;i/S> i - ^^-2-7ixM>f;»ras. 
t H p * 7 x c j _ 6 7)V^)im t it, WMZ, l/^y-J)Vm, 

2- (4-th'D+y7xX;W X^;US> 3- (4-tFD + y7iXJW 7°P 
tf^S, 4- (4-fc Fp^x7xx;i.) 7?«£tfe§ 0 

tyf-frc^aTJWfr&tte. i 73 l ;m3^«, 2-^7^ 
pwus, 2- u-i-y^)V) x^;i/S> 2- (2-^-7^) x?-;i/*&£T 

#ft«s^l8^«s^bfcc 1 _ 6 7;WPS*^u> -f>K-;u- 3— 

C 1 _ 6 7;U3 + '>C 1 _ 6 7;WPS<i:tt, 4>&< t%> liiOC 1 _ 6 7;i/P + va 
Hd;oTflllft$nfcC l - 6 7JU^;i/S&*U. 2-J* h*'>X3^S, 3 
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;PS> 4-7$/7*3 L ;u», 5-T^y^>^;i/S, 6 -75 y\*->;Hifc£T! 

^7r^/c 2 . 6 7MMtn mil 2-if7=.v;x7)V& 3 -if 7 
~is;7°u¥)im, 4-^7ryyyf;n, 5-^7^y;^>fM, 6-^ 

*;u#yhc 2 _ 6 7;MrJi'g£«, aiAtf, *;u#7°hy^;!^, 2-y;^7° 

h X^US, 3 - j* M 7° h 7*D fcf 2t* *. 

c 1 _ 6 7^+;i/5 1 ^c 1 _ 6 7Ji/^;us<h«, jwi^a-^^nk 2-pWi^ 
*x3\>us, 3-^^;i/^^-7°Dh:;p*, 4->^^7*^;u*, 5-^^;i/^ 

2-75 7^^^x;ux^;us, 2-75/*;^r:;i/^Dtf;i/», 4-75/# 
#;w#**>;ttS0fiMM£tt. «Atf, c 1 _ 10 7;i/^«, 7xx;i/C 1 _ 6 7 

XhP^>v;i/S, h^>^>vil/X&£T&£ (E. Wiinsch, 
"Synthese von Peptiden" in " Houben-Weyl Methoden der Organishen Chemie" 
Vol. TX/\,l-TkXM. Gross. J. Meienhofer, "The Pept ides" vol. 1 ~Vol. 5 # 
M) o 

C 1 _ 6 7Jl'3+i/C 1 . 6 7y;HtH 4>&< tfeliOC,. 6 7^+ylfc 
J;oTii$nfcC 1 . 6 7yJH$il, 3 
-< y 7 y < ;pg, 4 - x h * y -f ;ugft £t? % 3 . 

h Fo+yC 2 . 10 7yMt(t th li<ot KD^^UCkoTi 
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'>^>i?JU^+'>*;U3|5— ;m^:t*Tf&S ( E. Wansch, "Synthese von 
Peptiden" in " Houben-Weyl Methoden der Organishen Chemie" , Vol. XV/1,2 
RXM. Gross, J. Meienhofer, "The Peptides" vol. 1 ~Vol. 5 #10 , 

5~i oitt§it7;^^H^i, 2-^o^^;i/*, 1-*^ 
;u-2-7r-;i^ 2-^>r-~;i/*> 2 2 2 -is 

«XttlR^S75;iiStit WA«, ^U->X 7?~>* A*'JX 
P1^>>, -f VP-r-», 7"PU>, 7i^77^>, ^Pv'X hU7>7 7 

7x/\°7^>. ^;i/^5>m, 7*;i^5>> u*». *;i/~^>, j;i^~>fc£ 
Any>*f, c 1 _ 10 7;^;i/S, c : _ 10 7^p^>s, hU7MD^^jv 

S, 7x-JH, hHD^y*M^;H, 75 nhP*, y77i, Rtf 
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fcfj, 7 7*Rf, A**^, 3 7HIC^ C MI 7WH, 3R# 

C 3 . 10 7JWH, C^ioT^n^^ 5SttC 3 _ 10 7;U3 + '>S, MJ7* 

7xZJH, 3-7J^P7i-;H, 4-7W07i-;H, 2-i?DD7x 
ZlJVm, 3-^PP7x~;l^ 4-^DD7irJH, 2-7*Dt7i-iH, 

3- 7*0^7x^1, 4-yDqE7x-;i/a, 2 -3-h'7x-^S, 3-3- 
h*7x-M, 4-3-h*7x-;H, 2-^^7x"JH, 3-^^V7xr 

4-^5^;U7x-;i/S, 2-xf;i/7xr;n, 3-i?j1/7x-jH, 4 
-if^7x-JH, 2— rv7ni£;i/7x-;n, 3— f y7*D^7i-;Pi, 

4— f 77^1^7 x~;uS, 2-i/^n7 , o^7x^S, 3-i/^P7°ntf 
Jk7x-M, 4->'7P7 0 Ptf;i/7x~Jl^ 2-^D^^7x^H, 

3- >^DA+^7x^S, 4-y^OA4^7x-M, 2-7h^>7 
x-;i/S, 3-^h^ry7x-m 4-^h + y7i-;H, 2-^V7°P$* 
y7x-;H, 3-f77"D^y7x-M, 4 — f V 7°P$* v7 x-JUS, 
2 - v^P7*^P + '>7xZiJl/S, 3-y707'5 L D + y7xZM, 4-5>?P 
T^P + ^x-JkS, 2-y7nA+yM^y7x^S, 3-v-^P^^r^ 
M+y7xZJH, 4-y^DA+yM^y7xZM, 2-hU7MD^ 
^7x-;H, 3-7Mn^fJk7x-;H, 4-hU7Mn^7x- 

2-7x^7x-;H, 3-7i^7i-iH, 4-7x'^7x^ 

1, 2 - t FO + y^M^7x-jH, 3 - b + yA^*^7irjl/S, 

4- tFD + y*M-Jl/7x-Jl/I, 2-75/7x^JH, 3-75/7x~ 

4-75 77XZM, 2-ZhD7xrjH, 3 - Z. h P 7x "Jl/g, 4 
--hP7x^H, 2-y7;7x^S, 3 - i/7 / 7x-M, 4-^7/ 
7x-iH, 2-7x;^y7xZJH, 3-7x/^y7x^H, 4-7x7 
^ > 7 x =.)U&ti D , m X U 2 ©fij&STMm Stlfc7i UT tt, 

2, 3-y7MD7x"JH, 2, 4-y7MD7x-JH, 2, 5->?7;i/ 



WO 03/061698 



PCT/JP02/13693 



10 

5fP7x^;PS, 2, 6 -^y)V-tny^-)^m, 3, 4-^7Md7i^H, 

3, 5-^7MD7i-M, 2, 3-7?D0 7i-JH, 2, 
7x~;i/X, 2, 5-y^nD7iZJH, 2, 6-y^DD7xZJH, 3, 4 
-y//DD7xZM, 3, 5-y^DD7izM, 2, 3-y7"n^7i^ 
2, 4-y7nt7x^H, 2, 5-y7P : E7i^H, 2, 6-^7°D 
t7x^JH, 3, 4-y7"D ; £7xrjH > 3, 5-y7*n ; £7x-JH, 2, 
3-^3-F7x-M, 2, 4-y3-F7xr.M > 2, 5-^3~F7x~ 
;i/S> 2, 6-ya-H7x^H, 3, 4-y3-h*7xZJH, 3, 5-y3 
-H7x-M, 3-^DD-4-7jW07x^H, 4-i?DD-3-7M 
P7X-JH, 3-70^-4-7^07x^2, 4-70^-3-7^0 
7xrjH, 4-70^-3-7007x^1, 3-7o^-4-7DD7x- 
3-^DO-4-^Wx-M, 4-^00-3-/^1/71^, 
3-7MD-4-^^7iZM, 4-7MD-3-^^Jl/7x-;H, 3 
-7)l*U-4-* b*->7x~;i/g> 4-7;i/:*D- 3 -/ h + y7x-Jl/S, 
3-7*Ot-4-/h^>7xZJH, 4-7'Ot-3-^h + y7x-M, 3 
-^oa-4-7x/^y7x-M, 4-^OD - 3 - 7x / ^y7x-JH, 

3- 700-4-Zh07x-JH, 4-7DD-3--hD7xZJH, 4-7 
Dt-3--bD7xZ;H, 3-7o€-4-^bD7x-;H, 3-7$/- 

4- 7ot7xZJH, 4-75/-3-7Dt7xZJH, 3-7ot-4-t 
HD^^^;Ufc;i/S, 4 - 7o^- 3 - h Fa^y^;k»7xZJH, 4- 
7^^-a- 3-t Fo^y^jj^-;H, 3-7MD-4-hHD^yi3J^Z 
JV7x^JH, 4-7;i^O-3-bFo*>-#;l^:i>>UK, 3-5/77-4-7 
MD7X-M, 3-y7/-4-7MD7x-JH, 4 -v-7/" - 3 
;l/7xn;i/S, 3-y7y-4-/fJV7xZM, 3 -z/7 h + v7 
x^», 4-y7/-3-/h^y7x-WcC£TaD, f^«3D©M^« 

•vmm^nrcy x^nttxtt, 2, 3, 4-hU7Mo7x^jn, 3, 4, 

5 - h U 7;i^0 7x-JU*, 3, 4, 5 - h U 7 p a 7x~;i/«> 3, 5-v7 
OD-4-/h + y7x^JH, X&3, 5-^7*0^-4-/ h*v-7x~;US 
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T&3„ #R«4^©ttm»Ttt&£ttfc7x~;i/K£bT^ 2, B-^Ot 
-3, 4-y/h + y7xrj«, 3, 4-> ? 7*P ; E-2, 5-^h^">7i^ 

~>£p:*?3\«, '>^P^>-r-^*, ^P^-fe-^S, y^D^ 0 
xz:;i/S,i/^P^7^^^S^^itS/^P7*^;^^^'>^P^>^^*^ 
*+U-5/^P'S*S/;pa, ttVi/iPU^Zf?-)^ ^■tf^P^^a* 7 

ife/^oT*^;^ nf->^p^>^;i/*, t+Pv'^p^+^s, Tif^p^ 
0|;it0& Efflt >^7g§, S58t 7*?-;UB6» ^W>§t *a?> 

75 >&£<D75 Xte^h'J7A<:tX #U7A-f;*X *^">7A 

^ [I] Tfl£n<Mfc^<at^>7P [3. 1. 0] A^1^>5i±fc«5-9CD^ 

[m]T^$n5<b^tiM#stt#:,7^5^G)x^>^^-^w^> J 7 



R 5 




[N] 




[III] 
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5$ [i] , [n] x^cmiic^viTR^^R 2 ©-^^^^^ 

-7lL*9tfhu\Zy!7 5. >m%.®mz.mm*W£t 2-757-3-7 
;i/3 + y-6-7MPt'y^D [3. 1. 0] / \^it>-2, 6-$?#;H*>ft 

R 1 ^ R 2 . R 3 > R 4 * R\ R 6 . R 7 > RWR 9 «itlfBi:|WlSTS 

)Vft~)i&fc ev> 7 u 7;wi'*;i^~;i/a, ^ > 7-f 4 - ~ h □ ^ 

>M )V&*7X?> R n > R 12 > R'WR'U R-XttJIftoT, C 1 _ 10 7;U 

$nfcC 1 _ 6 7;m + vS> C l _,7;l'33 l S'C 1 _ a 7;i'3*">SXttfc: Ho + y 
C a _ a 7;P3*S/S*wT. R 15 tt75yi> PI-Xttlia:oTlgb<U2iO 

*#swc ! _ 6 7)v*)vm&? Twwtzftfcr s / & ^-xtoot i * u 

< » 2fi0**Kf*«C , _ 6 7;i/n **>c ! _ 6 7; WI/S «fc o t«&£ tt&7 5 
R-XttSti:oT 1 gl< B 2fi©**]gf )}Jk Kd*>-C 2 _ 6 7;MM)/X 

7;p3+s/*;u#^c I _ a 7;p+;w*«fcoTjt»*nfc75y*xtt, nr 6 -c 

HR'-A-CO z R ! ^t) c 
£?\ #fPJ{t£t/ [I] S^dErSfcfe^Mfe'&JS+IHM* (6) tt, 
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^■n^^>xM>^N-7x-;i'-t , x(h •j7;i/^-Pp<^>x;p*>'f a h*) 

^<H^hU7;i/^P^^>X;i'^-;H^J(!:^^'r5^t{C c J;D, (2) ^ 

^*it>&£©^(fc7K^M> ^pd^x ^pptJ^a, raM^^^ 

OAO^jgl, rh7kFD77>, ylfJI/X-fik 1, 2-> ? /b4 1 v 

U^^U^U^) 75 h\ U?^A^1M^v^1f>#<D:&JS7 5 hm ± 
Uh^A h*v-b\#U?A t -yh^^H#CD^P7;UP9-h^^ffi^ 
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IS 2 :ft&m (2) M^£JRM«*ET, fllfcfcf, h'JX^ 

{^iStfR 2 OHtSiS:t5:il;j;oT^» (3) ^£»< 
(Tetrahedron Letters 26, 1 109(1985) #$0 . ££Tjffl£&JBftMKi:«, #J;L 
tt 0 9 5?^ A tt*T? * D , W A 55?#A(II)fc£02lli0A9$>2 
Atb'J7i-M77^>, 2, 2' -fcf* (i?7x-MX7^y) -1,1 

-tt7fjKB i nap) jftfosfl: : f*fflv»TRis*rt , rn«-r*ct*«T?# 
§0 rh7+xh'J7x-MX7>f ynzr^h (o) i0Oion7-7 

;krx >fc £0«<fc7K*#»jBL rh7th'a77X 5?x^x-x;k 
1, 2-v* h^>x*>&£(Z>x— r;P3R»HE, 7-fehxHJ;k N, N-y7 

XS3 :^£$J (3) ^glMt, mX\tmWLi\:*7,^ht£E1tm^tz.- 
iRWfcS^t— MfcSJCfr (M. Hudlicky, "Oxidations in Organic Chemistry" # 
RB) -^AD-mi x £IirJg£T&Sharpless©^^r>7> -yk K D+S'JWtEJS 

(Sharpless AD) (Tetrahedron Asymmetry 4, 1 33 (1993) , J. Org. Chem. 57, 
2768(1992), J. Org. Chem. 61., 2582(1996)#$0 •&E*m^Ti?*-)V'\tM{k 
U itG® (4) ^<lWt5. z.^x\ ffittlitli 0J*.« t-7' 

^7;i/=i-;i/^£©7;un-;i/^w> ^>ifx h;i/x>, '\*u->fc£©K 

rh7th*D7 7X yXfJU-riK 1, + 
>S£(DI-TiHW, 7-rzhXhU;k 7-fehX N, N-y/fWA7 

1*14 Mb^tt (4) fcfllAtf, ^>if>, hJHX M^fcifOftte** 

7tFo77>> 5>x^;i>x— r;k i, 2 -v 5 * h^yx^>&i'©i-f;n 

££, 7-fehxMJ;k Xttcn60ffl^»««0^j£tt»«t1', h'JX5 L ;i/75 
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HE, ^dd^x ^dd^a, rattfcjft*fc£® Any erh^t 

HD77>,^IfM-f;K 1 , 2-y7 h*:/X^>&£<DX-x;i/&«> 
M (M. Hudlicky, "Oxidations in Organic Chemistry" #51) lltlftb, ft; 

(5) l;i<ut^t5, 

IS 5 (5) *fl*tf, fh7hKD77>^^X-T«I, T 

£fo (6) fc$<z:£#T#S (J. An. Chem. Soc. HO, 7538(1988)#H8) . 

(9) (6) 0-513, TfEfc^£n5ffi*tBBB£ 




^;i/x-T-;i/, i, 2 -v 5 ^ h^vx^>fj;<h'cDx-x;i/^W, n, n-^*^ 

A. SHfcfrUtfA, K^hU^A, «7-hU^7A, 7K^b*U^A^cDM 
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mmm, uf^t7 (hj/^vu^) 75 h\ u^a^-t yynt^Krs 

H, ^-hU^A75 K3E0&JR75 Fit, HJX5\>U7$>, HUvX v-fV7° 
Phf;UX5 1 ;i/75>, 4- (N, N-v*^;U75 7) tfUv>, 2, 6-v-t 

«hU7^^o^^>x;i/*>m, N-7xx;i/-fcf* (hV7)V*n*?>Z 

*>K, tt{t^>-£>;unfc>B. Mh;i/x>x;i/^>^^(7)7;^;^^7 
xg7 (8) ^>i?>, Muxx ^+r>, ->^PA^it 

y>|» fb7kb'P77X yXfJVX-fJK 1, 2-v*h*>-X^> 
^<h*CDX-x;^^> N, N-v^^;i/73s;UA7a H\ N-W-2-Kd"J 
V J >m<D7 5 Kit, i?*7-)VX)Vtti'\ t * *9 J—h. X? y~M&E<D7)V 

T*fc«##«ET, 7KM«U-7A, rtftfb^HJ^AfcgOrtKfcT^fcU, £ 
ffiB8#U£Afc£©M58BSi& (Tetrahedron Lett. , 3183 (1975)#HR) > Mi&Mit 
ti U "7 A (Tetrahedron Lett. 34^. 8029 (1993)#RB) ££^5 £ tKcfc^T* 
M# (9) ^ti<^t^5. 

#*ET©*JftSKfl*#i:©>eaiE* (D. L. Hughes, OR, 42, 335 (1992) #88) 
K:«koT, (7) «kDtt«ft:£« (9) ^ti<:tWl» 0 

#&nfc£jfc*M# (6) «TfBX@8, 9&tfl 0£<fcoT, *58W^«Tf 

tbKM&m [I] i:«<:i^5 0 
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[I] 



XM8 : R^tfR'jfoKKa^TfcSfcfc* (6) ©TKBSSfcfllAfcf, ^> 
^x—rJk 1, 2 - ^^ i/l^»5:i*0l-rJ«, Xtt^tl^Oi 

0JKXl«ilO#ffiT, X*«, 2, 2, 2-h^DD7th-f5Ma + yi 
T?&*^R 4 R 5 CHXT^$ns<b'&«»tSJ«:'r5i:tt«J;0, (10) 
\zm 0. Chem. Soc. PerkinTrans. 1, 2247 (1985), Synthesis, 568 
(1987)#!$) o 

wmkfikmti.£(D/\u'f>%kmm, Th7tFo77>, ^x^px-T-jk i, 
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mm- b u # a, 7Km» hj ^ a, u ^ a^©«^s^, u ^ a e 

X (h'J^^">U;W 75 F, 'J^^Av 7 -rV7 P Otf;i/7 5 H, ?-HU#A75 
K*0&«75 F», h'JX^7 5>, ^y^nlfJUWSX 4- (N, 
N-v^5 L ;l/7$y)kf'J^>> 2, 6->?- t -^JHfUy>^©fiISi> 
*U«7A t-^h*S/'H«0**©ffaT, X#, 2, 2, 2-h'J£DD7-fe 

0, {b-&ft (10) £*< CirfetfS. ££TXktJMgT&0, WAtf/NO** 

IS 9 :-fb^« (1 0) UMMf, ^>i?>, WPXX ^IJ-^fci:©^* 

h7tH077X >?XfJH-fJk 1. 2-y^h^yX^>^^(DX-r^ 
ftfttt, 7-fe hx h U;K 7-fe h X 7K, XttZtt&fcJI^iSII^CTOttSFttE*, 
ifiUVKhUx^k HJ^^XtV >, h'J^my^fX HJ7xX 
;^X7^ >3fcJ;5X*£>5>>#-(StaudInger)fifE(Bull. Chem. Soc, Fr., 
81 5 (1985)#R8) , X^/-;k ^^/^©TJ^-m 
XXrJH, N, N-v^^tf^ATS b\ ?K> X«:in&0fi£»tSE*0TO 
ttfttt* £ 43 5 A° 5 «7 A / * - # y > A 7 v -7 A 7" 7 v 0 fc 20&*tt«E#ft 

5HKW&7 v ? r*S<0jfi7Gl*J(& (A. F. Abdel-Magid , "Reductions in Organic 
Synthesis" #$0 fc«J:oT#?g§H©ffc#» (1 1) l:i<:t^5. 

XS10 :{fr&#J (11) O^COR'RtfCOR'TOSns^&HKWfc 
JPTK^ffPSJtS (T. W. Greene , P. G. M. Wuts, "Protective Groups in Organic 
Synthesis" #HB) K:T*;i/#>»^tJB»b, *58Wfc&**C*afl:£* ( I ) 

tyxxfWWtyj^ F*§«*#*e».a*fS9Ht£* (i3)^'(i 

4) fit, TfBCOXgl l&cfctfl 2 ck-pT, (1 1) Xtt (1 2) «fcD*< 
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xmi i :ffc£* (i i) oicoR^ssnsa^*, gi$wxtt, mh 

T, — JSW^JHtK^SJIS (T. W. Greene , P. G. M. Wuts, "Protective Groups 
inorganic Synthesis" t» \ZT%)Vtf>M<\tm&b. *569Hb£W (1 3) 

Igl 2 (12) 0 6ffiR*±0;& HRWfcXXxJWb 

(T. W. Greene, P. G. M. Wuts, "Protect ive Groups in Organic Synthesis" 

KjtJS (E. Gross. J. Meienhofer, "The Peptides" TkZ$1. P. Greenstein, M. Witntz, 
"Chemistry of the Amino Acids" #$0 (IT, I^tMIJTS HIS^*4rt 

£££9, (14) 
TfBWIfi 13, 14, 15, 16, 1 7Rtf 1 8i:oT, fb^* ( 1 5) Xtt 
{b^«5(18)«fcO, 73FR*# (1 7) Rtf (2 2) fci*< EfctfTS*. 
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Xm 3 : it&M (15) (D7^;m*®mt, ^>"t?>, wpxx ^*1t> 

>M, rh7tb*D77>, yxfJU-fJK 1, 2-9*Y*i/X.$yt& 
^©X-fJ^ii, N, N-y^?MM7 5 b\ N-*^- 2 - t?D U v 

- (N, N-y^W^y) tf'JvX 2, 6 -v- t -7*5^;Hf U v>#©W 
SIliaTJfcl^^ftTCT, SR 3 XXte:£R 3 OR 3 TSfr£ft£4fc^l 
bKfo1Sl£%tfc&® (16) ut^ttS. u^-CXiMiTfeOiA 

(E. Gross, J. Meienhofer, "The Peptides" St^'J. P. Greenstein, M. Witntz, 
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"Chemistry of the Amino Acids" , Vol. 2. #flB)tCT\ ffc-ntl (16) \zm< 

Igl4: \Y&m (1 6) ®IXf^WJ;tfR 3 ^COCHR 6 NHR ? T 
(1 6) <D7^ym<DUmmR 7 *-®Wm&m£ifo (T. W. Greene, 
P. G. M. Wuts, "Protective Groups in Organic Synthesis" #88) KITTj;!/ 
tf>gt»75/S^«h«U 2-75FM#(17) CilK Ht^T-^S. 

Iii5 (18) ©eTOl^xxf^fraiS, IIWIl M 

fcT, — jRW^JnJTK^WSJS (T. W. Greene, P. G. U. Wuts, "Protect ive Groups 
in Organic Synthesis" #88) \ZX, (19) \ZM< ZttfrgZ. 

igi6 : -ft-^t) (i9) <D%)i-$>mmz*, ^R 15 -H^$nSlM 

£-)t£l$&7 5ym<7)^7 0 5 1 K^££$£J& (E. Gross, J. Meienhofer, "The 
Peptides" . RtfJ. P. Greenstein, M. Witntz, "Chemistry of the Amino Acids" . 
#H8)fcT, (2 0) fc»< 

181 7 \\\&m (2 0) ttflfctf, MPXX '\* J &>t£E<DMt 

fh7th'D7 7>> ylf^X-fJk 1, 2-y7h^yl^>^t'©I-r 

E'J>«hjx^;p, hu^^^x7^>, hU7^;i/^x7^ >, hU7 

xrM7 7^ >#(CJ;§7^7>> ? >77- (Staudinger) EJ&(Bull. Chem. Soc. 
Fr., 815 (1985) #88) , X*y-;k *9 S-)V*<D7)V3-)im* »Kxf;i/ft 

+ fc* § S> 7 A /% - # > , v 7 A 7* 7 y * fc £ 

3n5HRW&75> b*£<0jS7c£J& (A. F. Abdel-Magid "Reductions in Organic 
Synthesis" #88) fccfc^Tfl^* (2 1) tKHt^S. 

181 8 :{t£& (2 1) OX^t-;HS"&W*, HRWfcJn#2'tfKJS (T. W. 
Greene , P. G. M. Wuts, "Protective Groups in Organic Synthesis" #88) 

kit, *mm&®<te>w (22) \zm<cttfT?£z> 0 
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TSte'&tl^mG 1 uR2RtfmG 1 u R 3 0*tH?n*563R*"&fc«IHaStt 
fflU TMol. Pharmacol., 53, 228-233, 1 9 9 8 J {Cji 

mG 1 uR2/R3CS#-r4«»ttfc*^T^;^5>Ktra*£H±0*att* 
tkU S&t, c AMPif c AMP h C«fc OMJllfc t*, ^*5> 
tt® 7 * 3 u >5M« c am p tiip«if mm fcfeftT *fc£ttfcV> 5 o * fctt, 
GTPTSiB^ic«fcoa€iyfct#^;^5>»«l5fiGTPTS«^K:iSRr* 

- 1 — ;k ^Uxfi/>^ , J3-JK ^Dtfi/>^U3-;p, i*h»h. #A, if 

ntz±x\ nm<omMmm\z^xmu urn, mmi mm, mm, 

%m, mmm, vmm* tzmu ^mmi^a^maxmmn^mm, 
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5/^^;^5>*S«#fiftt*KLY3 4 1 4 9 5 (Journal of Medicinal 
Chemistry 1998, 41, 358-378) SWUM 3 4 Lfc 7 >y b 

(1R, 2R, 3R, 5R, 6 R) - 2 -75> h* - 3 - 1 K □ + 6 - 
U-Mi/ZU [3. 1. 0]A^+h>-2, 6-^*;i/#>K 2-<>yJHX 

(1) Ot:i;:Mb&vi'7 7 0 Dt?;i/7 = >7 . 83g0fh7tHD77>84 
mL^il2. 4 7M7^U7^A^*1*>^2 8. 8 mL 1 5 

#Lfc„ :c«-6 2T:i:M, (ir, 5R, 6R) - 6 -yMu-2 

-t+VHi/^D [3. 1. 0] AW>-6-M#>|If;HXr;H2. 
0 g0rh7k h*P77>4 OmLli^- 6 2 — 5 8Xl\Zfc-£>Utft>ffiTL 
fro imm'&, N-7i^-t*7 (h'J7Mo/^>X^X5F) 2 5. 
3 gC0fh7hFD77>8 4mL»- 62—6 Otfc^ft^S 1 5# 

tl^JMg'Jt, ««fc*JEET»*U M^7A^D7h^77^- 
('>U*W:73^y;l/C 2 0 0 OfnftffclSS!) , WI:aW>-SH 
fjl/=2 0: 1) ICTlilL #W:(1R, 5R, 6R) -6-7MD- 
2 - h 'J 7;i/tD ^ ^ >x;i/»t=^y ^ □ [ 3 . 1. 0] M 1 **- 2-X 

>-6-*;^>Kx^;i/xxT-;usE"&K:N,N->?^^;u*;PAT5h*i 9 5 
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mLCHU ffi/^y^A3 8 9mg, h U 7i^MX7^ >9 1 Omg, 

^>v^7;i/n-;n 2. 5g, ^ntHJx?ji/75>i i. 7 gzmxrc'&, 

= 10:1-1:1) (CTfitigU (1R, 5R, 6R) -6-7MDh'y^D 
[3. 1. 0] 'VfrU— 2-X>-2, 6-v*;i/^>^ 2-^>yJHXr^ 

6 -x^;i/x>;x;i/6. 4 2g$HL 

mp 9 0-9 It: 

(2) t 5 OmLMl 5 0mLl:B»lfc (1 R, 5 R, 6 R) 

-6-7)V*U\£i/#D [3. 1. 0] 'N+U - - 2 -X>- 2, 6-z?jj)W>Wt 
2-^>^JHXf^ 6-lWXf^6. 3 6 giCAD-m i x-3 (7^ 
KUy^ft) 2 9. 3gW^^>7Jl/*>75H5. 9 6g£iQ;L, 4 "CUT 5 

200, mmmm a^>-»^= 10:1-3:2) fcT»®iu ( 1 

R, 2S, 3R, 5R, 6R) -6-7;i^D-2, 3 -yt FD^yh'y^n [3. 
1. 0]A=Mt>-2, 6-v#;i/#>m 2-^>yJHXr^ 6-X^X 
Xf;V4. 2 1 g£#&. 

1 H-NMR (300MHz, CDC 1 3 ) <5 (ppm) ; 1.29(3H, t, J=7. 2Hz) , 2. 06-2. 21 (2H, m), 
2.30(1H, dd, J=7.6,2.6Hz), 2.47(1H, dd, J=7.6,13.2 Hz), 2.50 (1H, dd, . 
J=1.2,9.2Hz), 4. 02 OH, s), 4.24(2H, q, J=7.2Hz), 4. 34-4. 46 (1H, m), 5.230H, 
d, J=l2.5Hz), 5.280H, d, J=12.5Hz), 7. 27-7. 42 (5H, m) 

MS(ESI)(Pos)m/z; 361(M+Na) + . 
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[a] D 29 = -45.8° (C=0. 2 0 2%, ?PP*;i/A) 

(3) 4tMLfc (1R, 2S, 3R, 5R, 6 R) -G-7)l*U-2. 3 
~yk KP^fcfv^P [3. 1. 0] ^^>-2, 6-5>#;M*>» 2-^ 
>i?)lX7>?-)\> 6 - I^XXfJl^3. 9 6gOy^DD^^>2 0mL«tC 

*-ffc^-;n. 7 omLsnpAfcft, 4 oiccti smmmwvtc. mmtmm 

7K2 OmLi:»»bfc. Z<Z>mWl\Z*9MBVmWi1-hVV2»3. 7 6 g&tfH& 
M^x£AzK;&i<t&5 0 Omg£Jn;i, Si&l:T2 0#P a 1»Lfc o EJfcttfcfcfc 
HQ*., ^X^X-x;WlT3IIIttajLfc. WMSSfattTfiftttHt:*- h U £A 

WJETJMBU M7A^7h^77^ ( : >>J*W: 73^;PC 2 0 
0, Ili§i:^1t>-^IfJl/=5: 1-2: 1) H«U (1R, 1 
aR, lbS, 4aR, 5aR) -l-7;M-D-3, 3-^t*Vfb5kHo 
-2, 4 - 3 A 6 -5 1 7^n7'PA° [a] ^s>^ I/>- 1 , lb-v 5 

^-NMROOOMHz.CDCla) (5 (ppm); 1.29(3H, t, J=7.2Hz), 2. 53-2. 61 (1H, m), 
2.720H, ddd, J=0. 9, 7. 6, 15. 2Hz) , 2. 78-2. 89 (1H, m), 2.83UH. dd, J=2. 3, 7. 2Hz) , 
4. 19-4. 31 (2H, m), 5.260H, d, J=12.1Hz), 5.33(1H, d, J = 12. 1Hz), 5. 45 (1H, dt, 
J=3.8,7.6Hz), 7.28-7.43 (5H,m) 

MS(ESI)(Pos)m/z; 423(M+Na) + 

[a] D 30 = +31.3° (C=0. 2 0 3 %, i'anMA) 

(4) N, N-^pWM^ATS F3 7mLRtf7fc3. 7mLH^Lfc(l R, 
laR, lbS, 4aR, 5a R) -1 - y)V*U- 3, h7t K 
p-2, 4-^^U— 3 A 6 -^7->^P7°PA° [a] ^>^U>- 1, lb- 
v?*;l/^>@S lb-^>yJH7;f;V l-i^XXfJV3.7 3gH7^ft 
th'J^1.09gSM, 5 OtCTl 4I^IH«J*Ufc.»ii**ffiT«4L/, 
Sfi*^X^X-r;H 8 7mL&tf7K5. 2raLt:l«bfA 2 0%Ml 
5mLSSPX., MK:T8l5W«#Lfc. EJG*fc#£»l;*.» vXrPJUX-xJUC 
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AZWhtf^yj- (y'J^^k73WC2 0 0, WI:^>- 
«X3Ml/=5 : 1-1 : 1) fct*l«U (1R, 2R, 3R, 5R, 6R) - 
2 - 7y F - 3 - 1 F D + - 6 - 7Jl/tD t'y ^ n [ 3 . 1. 0]a*+I->-2, 
6-5?%)Vtf>Wt 2-^>yJl/X^f^ 6-X^H7r;l/3.0 2g§#fc. 

1 H-NMR (300MHz, CDC 1 3 ) 6 (ppm) ; 1.32(3H, t, J =7. 2Hz) , 2. 18-2. 54 (5H, m), 
4.22-4.360H, m), 4.26(2H, q, J=7.2Hz), 5. 27 (1H, d, J=12.2Hz), 5.35 0H, d, 
J=12.2Hz), 7. 31-7. 45 (5H, m) 

MS (ESI) (Pos)m/z; 386 (M+Na) + 

[a] D 30 = -50.2° (C=0. 2 12%, ^DD^M) 

mmmi 

(1R, 2R, 3R, 5R, 6 R) - 2 -75 J - 3 h^>- 6 -*7MU 
\Li/ZU [3. 1. 0]a^U->-2, 6-5>#;i/#>*®£j* 
(1) S?^OD/^>0. 5mLMlfc (1R, 2R, 3R, 5R, 6 R) - 
2 -7yF- 3 -t Fo^y- 6 -7Mnty^D [3. 1. 0]A=HJ->-2, 
6-i?tJ)V#>Wt 2—*>i?)V3L7>7-)V 6 -IfJUXrJV 5 0 0 mgll 2 , 
6-v 5 - t -y^;Hf'J^>l 5 8mg,^5 1 ;i/h'J7MD^^>XM^-F 
1 1 3mg*Jn*.fc«, MlCT4HIHHi«ibfc. lNMUS^, ^X^JUX- 

^7A^o7h^77^ (yu*^;k •73^y;i'C2 o o, mmmm-.^* 

1t>-«X^;U=9 : 1) KTffiMHU (1R, 2 R, 3 R, 5 R, 6R) -2 
-7yF-3-^F^y-6-7MDk'y7D [3. 1. 0]'\*1*->-2, 6 
-5?%)W>Wi 2-^>^HXf^ 6-lf;H7fJH2.0ragS#lt. 

1 H-NMR (300MHz, CDC 1 3 ) 5 (ppm); 1.32(3H, t, J=7.2Hz), 2. 20-2. 50(4H, m), 
3.32(3H, s), 3. 78-3. 86 (1H, m), 4.26(2H, q, J=7.2Hz), 5.260H, d, 1=1 2. 3Hz), 
5. 34 OH, d, J=12.3Hz), 7. 30-7. 42 (5H, m) 
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MS (ESI) (Pos)m/z; 400(M+Na) + 

(2) S»4mLRr;*lraLI:»iLfc (1R, 2R, 3R, 5 R, 6 R) -2 
-7^F-3-* h + >'-6-7;^Dt^^D [3. 1. 0]^\W>-2, 6 
2-^>vmf^ 6 -1^1X^2 8 Omgfc 1 0 

G 50W-X8 Resin (M) , mffimU : ?K> 50%fb7th*n77> 
1 0%tfUv>7KM) tt»fil, (1R, 2R, 3R, 5R, 6 R) 
-2-75y-3-^h + >'-6-7JI/tDt*y^D[3. 1. 0]^+1f>-2, 
6-J?AM>fil.3 7mgm 
«#J2 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (4 -7)V*Ul>i?)V 
-Q-7)l-*Wst?U [3. 1. 0] <\tt>-2. 6-^*;U#>K 

2-^>>;;n7f;i' e-x^juxfM^dR, 2R, 3r, sr, 6R) 

- 2 - 757-3-(4-7J^o^>yJV^-/)-6-7MDt'->^o[3. 
1. 0] ^*+J->-2, 6-y*J^>t©^ 

(1) 6 0X#*fW-HJ*A (ifttt) 7 9. OmgS^U->T?2 0«c»ft, v 
X^X-fJH. 9mLi:M$t,^X^H-r^2. 9mLI:^bfc 4 
-7;U^D^>^;U7;PD-^2. 5 OgSSTl/fc. SiKT2 0#WHt#&, 
*tt-*fcTfcJPT, hU^nP7-fe h-hU;i/2. 7 0g£«rFL&. C(DUm 
Tl 5#M. «T1 5#M, 7K&T2 0 O^MflBfUfc. 

<D4-7)V*U^>i?)V- 2, 2, 2-hU^DD7-feh<5x-h5. 28g§ 

a©4-7;l/^-0^>^;W-2, 2, 2-hU^nP7-feh<Sx-h3. 40 
gRtfUR, 2R, 3R, 5R, 6 R) - 2 -7>> H - 3 - 1 H P*~>- 6 - 7 
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;ktntf->#n [3. i. o]^\^it>-2, 6-i?*i)i$>m. 2-^>v J ;i^x 

^+l->18. 4mLCg)|lL ftfmcTM^, h U 7^^D ;* ^ >7UI^>^ 
$1 1 OuLMPLfzo Si&lCTl 6I$|1B«#&, *MI£iIS'JU *»T, ffiftfc 

C 2 0 0 < IM:^t>-»^=l 0:1-5:1) KITES!! U (1 
R, 2R, 3R, 5R, 6R) -2-7vF-3- (4-7MO^>yJl/^>') 
-6-7Mot'->^D [3. 1. 0] 'v£U->-2, 6-i?%)V-$>M 2-1 
^JWXXrJl' 6-IfJH7fiH. 9 4gS#fc. 

1 H-NMR (200MHz, CDC 1 3 ) 6 (ppm) ; 1.32(3H, t, J=7. 0Hz) , 2. 20-2. 42 (4H, m), 
3. 96-4. 06(1H, m), 4.27C2H, q, J=7.0Hz), 4.40UH, d, 1=11. 5Hz), 4.59(1H, d, 
J=l 1.5Hz), 5.20(1H, d, J=12. 1Hz), 5.34(1H, d, J=12.1Hz), 6. 92-7. 37 (9H, m) 

MS (ESI) (Pos)m/z; 494(M+Na) + 

(2) fh7tHP77>16mLW7Kl. 6mLMLfc (1 R, 2R, 3 
R, 5R, 6R) -2-7v>F-3- (4 - 7;P*P^>^;^+'» -6-7)1 
^Dt'y^n [3. 1. 0] / \+1t>-2 > 6-i?%)V$>m 2-^>^JHX 

6-XfJH7f^5 2 lmg}:iMh>J^fMX7^>/fh7kh* 
D75>8«1. 2 0mL£iP;t, SiaiCTl 8 RtP^Jf ^XxJUX-tJI' 

7^77^- {z/Vi3*f)V\ 7P7T>C2 0 0, Jgi!J&$: ^\^1t>-Mx 
3MU=2 : 1) fcT*!«U (1R, 2R, 3R, 5 R, 6 R) -2-7S/-3 
- (4-7;P*n^>^;^+>') - 6 -7;ktPHv#P [3. 1. 0] 
y-2, 6-^tl)V^>m 2-^>^H7fJl' 6-I^HXf^3 3 8m 

(3) fh7tF077>6mL^*3mLCiilfc (1R. 2R, 3R, 5 
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R, 6R) -2-757-3- (4 -y)VtU^>P)l**:/) -6-7MDH 
l/ZU [3. 1. 0] A^r-9">-2, 6-^*;P#>» 2-^>^;i/X7>-r;i/ 6 
-X^H7r^3 0 4mgfc2kBlfl;U3 1, ?AzlcSl'l&7 2. 0mg£Jn*., gffiK: 
T3 1P#W»Lfco »«£«JETg*b&ft, M£^>3£*l« (AG 5 
0W-X8 Res in (HI) , : 7k, 5 0Xfh5hHD77>*» 

tt, 10XtrU5^>***) KTffifilU (1R, 2R, 3 R, 5 R, 6 R) - 2 
-75 7-3 - (4-7JU^P^>v;^+-» - 6 -7;i/^nb*v^P [3.1. 
0] '\*tf>-2. 6-»Jl?>«19 5mg£#fc. 
*M^3 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- ( (R*) -1- (^7 
^l^>-2-^l/) Ih^y) - 6-7Mot'y^o [3. 1. 0] <\*V>- 
2, 6-z?%)Vtf>Wt 2-^>^HXfJk 6-X^XXf;k (1R, 2 
R, 3R, 5R, 6R) -2-757-3- ( (S*) -1- tf-79\s>-2- 
<i)V) xh^» -6-7;l/:tPtii^P [3. 1. 0] s\*V>-2, Q-*Jfi 
)Vfs>m 2 -^<>v;i/X77-;i/ 6-X^XX7;i/> (1R, 2R, 3R, 5 
R, 6R) -2-757-3- ( (R*) -1- {±79 V>- 2 — f;W Xb* 
<» -6-7;^nt^>^D [3. 1. 03 / \^1t->-2 > 6-5?*;P#>K R 
y'(lR, 2R, 3R, 5R, 6 R) - 2 -75 7 - 3 - ( (S *) - 1 - (±7 
^U>-2— OW Ih^v) -6-7Mot'y^D [3. 1. 0] ^1J->- 

2, 6 -y-b )vtf>m<D&i& 

(1) 6 0%7K^C^hU7A mm 2 3. 0mg^U->T2Wi, 7 
h7th'n77>0. 8mLCiISt,fh5kl ! P77>l. 2mLCi§iL 
&1- (7^7^ l/>- 2 --f;l/) X77-;H. 0 OgSiTl/fc. £i&CT2 0 
AJt-^'TMT, h'J^PP7-fehxhU;U0. 5 8mL«T 

bfc 0 :©is-e2om tk^T2 oam *jtf3 o#ra, kem^ts 0 

#ra»E#bfc. MSSffiTIIU SIl;^^>5mL, 7*7-;H 9 
/iLS^rh7tFD77>0. 5mL*M,iII:Tl OMUSl^Lf:, 
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~2, 2, 2-h'J^nP7th^Sf-hl. 8 4gft»fc. 
W.(D1- {-?79\s>-2-' JL^)V-2, 2, 2- h'J^ODT-th-f 5 
h 5 9 Omg IkTf ( 1 R , 2 R, 3R, 5R, 6 R) - 2-75 ? F~3-t h* 
D^>-6-7Mnf^D[3. 1. 0]^\^^>-2, 6-^*;i/st?>K 2 
-^>yJHXrJl' 6 -IfJU^rJH 5 0rag&^oo^^> 1 . 5mL 

T**8U M^7A7P7h^77^ (yU*7 f Jk , 7PWC 2 0 0, 
JlPi&$:^*1t>-Mx^;U= 1 3 : 1-5 : 1) Rtf (~>U#^;i/:M. S. 

gel sil d-7 s-eoA (mmfc^xmm > mm®m:^*v>-m 

WtX<?)V=l 3 : 1) \ZXmmV, (1R, 2R, 3 R, 5 R, 6 R) -2-7V 
F-3- ( (R*) -1- W-7*l/>-2~f;t0 Ih^y) 
*>£n[3. 1. 0]'\3fU->-2, 6-v^j;i/^>^ 2-^>^JHXf^ 6 
-I?jHXT^ (R f fit: 0. 5 5, SlgW:^^1t>-Wx^=3 : 1, 
TLC:y'JjtJ^ 60F 2 54 ) 2 7 1 mgW (1R, 2R, 3R, 5R, 6 
R) -2-7yH-3- ( (S*) -1- (^7^l^>- 2 )V) Xh*-» - 
6-^;i/^-Pt:'>^D [3. l. 0]^it>-2, e-^;!/^^ 2-^> 
^JUXf^ (R fit: 0. 4 9,g|gi:^t>-ff 

|I^=3 : 1, TLC:y'J*^> 6 0F 2 54 ) 3 0 1mg£t#fc o 

(1R, 2R, 3R, 5R, 6 R) -2-73?K-3- ( (R*) -1- (t7 
^Vy-2-^M Ih^y) -%-y)V^U\i"y^u [3. 1. 0] 
2, 6-zSfi)l#>m. 2-^>yJH7>f^ 

1 H-NMR(200MHz,CDCl 3 ) <5 (ppm) ; 1.26(3H, t, J=7.3Hz), 1.35C3H, d, J=6.6Hz), 
1. 92-2. 37(4H, m), 3. 85-3. 95 (1H, m), 4.20(2H, q, J=7.3Hz), 4.77(1H, q, 
J=6.6Hz), 5.27C1H, d, J=12.2Hz), 5.47(1H, d, J=12.2Hz), 7. 31-7. 85 (12H, m) 

MS(ESI) (Pos)ra/s; 540(M+Na) + . 
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(1R, 2R, 3R, 5R, 6 R) -2-7vK~3- ( (S*) -1- (j~7 
$V>-1-<)V) Xh^» -6-7;^Otf^^P [3. I. 0] 
2, 6--?#;MS>« 2-^>yJHXfJV 

1 H-NMR(200MHz,CDCl 3 ) a (ppm); 1.27(3H, t, J=7.3Hz), 1 . 40 (3H, d, J=6.4Hz), 
2.24-2.49(4H, m), 3. 91-4. 01 (1H, m), 4.22(2H, q, J=7.3Hz), 4.6K1H, q, 
J=6.4Hz), 5. 120H, d, J=12.3Hz), 5.32 0H, d, J = 12.3Hz), 7. 31-7. 83 (12H, m) 

MS (ESI) (Pos)m/s; 540(M+Na) + 

(2) H»2C0 (2) tmmzLT. (1R, 2 R, 3R, 5R, 6 R) -2- 
7^H-3- ( (R*) -1- (jryt?V>-2— i)V) -6-7^ 
Plfi/^D [3. 1. 0]A*U->-2, 6-5>#;i/J|*>ft 2-^>»XXf 
;U 6-XfMXr^2 6 6mga^(lR, 2R, 3 R. 5R, 6 R) - 2 - 
7-yH-3- ( (S*) -1- (^7^W>-2— f;i/) l^y) -6-7)1* 
U\Hs7U [3. 1. 0]^+it>-2, 6-5>#;W#>» 2-WJHXt 
;i/ 6 -X^XXxJl^ 3 8mg £D (1R, 2R, 3 R, 5R, 6 R) -2- 
757-3- ( (R*) -1- (^7^l/>-2-<;i/) -6-7)V* 
U\ti/7U [3. 1. 0] A^1t>-2, 6-5?*;i/aP>BI 2-^>^HXf 
;i/ 6-XfiHXfM6 4mg^(lR, 2R, 3R, 5R, 6 R) - 2 - 
757-3- ( (S*) -1- (^-7^U>- 2-<;W Xh^y) -6-7;M" 
Pt'y^D [3. 1. 0] A^1t>-2, 6-5?*;M?>K 2-^>y^X7r 

(3) M#J2<£> (3) ^TOKUT, (1R, 2R, 3R, 5R, 6R) -2- 
757-3- ( (R*) -1- (7-7#V>-2— i)V) Xh*v) -6~7)V* 
Dlfy^D [3. 1. 0]A^-y->-2, 6-^)V^>m 2-A>yjHXr 
;i/ 6-XWXTJH5 8mg^(lR, 2 R, 3R, 5R, 6 R) - 2 - 
757-3- ( (S*) -1- (7-7?U>-2--()V) Xh + '» -6-7;M* 
Dk'yi'O [3. 1. 0]A^+h>-2, 6-5?#;M*>K 2-^>yJH^f 
;i/ 6-I^XXT;H4 8mgiO (1R, 2 R, 3R, 5R, 6 R) -2- 
757-3- ( (R*) -1- (^-7^W>-2— r;i/) Xh+y) -6-7)1* 
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Dh'y^D [3. 1. 03^1t>-2 > 6 -> 7 #;i'#>m9 6. OmgS^ (1 
R, 2R, 3R, 5R, 6R) -2-757-3- ( (S*) -1- (^7?U-> 
Ib + y) - 6-7MDk'^n [3. 1. 0]^\^+t->-2, 6 
-i/Hmymi 2. 0mg£#7c<> 

(1R, 2R, 3R, 5R, 6 R) - 2 - 7 5 J - 3 - \ZM*c is- 6 - 7 
MPtyi'D [3. 1. 0] M t U*>-2, 6-i?fi)l-$>M<D&m 
(1) tK 1 mL (1R, 2R, 3R, 5R, 6R) - 2-7S;-3- 

(2-7°P^^;i/^+v) -6-7;M-Dtf->£o [3. i. o]^\^-y->-2, 

6 -^^;!/#>^4 OmgL 1 0 %A°7v7A/#--tf >4mg££P;ifd£, 7K 

WbtzmM^m^L^^y^mmmiAG 50W-X8 Resin(Hi), 
MW«:7K, 5 0%f h7tFD77>*i§t, 1 0%tfU^>7KM) 
Mb, (1R, 2R, 3R, 5R, 6R) - 2-75;-3-^DW^>-6 
-7Mohyi7U [3. 1. 0] '\3rU->- 2, 6-y*;^>l3 OmgSi 

fc. 

(1R, 2R, 3R, 5R, 6R) -2-75/-3-y^n^>5 : M+y- 
6-7J^Dt*y^P [3. 1. 0] ^1t>-2, 6 - >?^;i/^>^©^ 

(1)H»2CD(1) tmm\Z, 2-y^P^>f> - 1 Oft&ffi© 
2-y^D^>f^-2, 2, 2- hU7DP7-feh-f 5x-h 3 7 5mgStX 

(1R, 2R, 3R, 5R, 6 R) - 2-7yF-3-tFD^y-6-7^P 
fy^P [3. 1. 0]^\++l->-2, Q-i?t))l$>M 2-^>z?)VX7,7-)l> 
6-I?JH7T^6 5 0mgi;?) (1R, 2R, 3R, 5R, 6 R) -2-7y 
H-3- (2-yi7P^>f-M^y) -6-7J^Pt'y^P [3. 1. 0] 
/\*lJ->-2, 6-¥%)l-$>M 2-^>yJHXr^ 6 -XfjVXXrJV 3 
3 9 m g £#fc„ 
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1 H-NMR(200MHz,CDCl 3 ) 6 (ppm) ; 1.32 (3 H, t, J = 7.3 Hz), 1.90-2.52 (8 H, 
m), 3.94-4.14 (1 H, m), 4.27 (2 H, q, J = 7.3Hz), 4.52-4.79 (1 H, m), 5.15-5.41 
(2 H, m), 5.58-5.82 (1 H, n), 5.88-6.04 (1 H, m), 7.30-7.46 (5 H, m).- 

MS(ESI)(Pos)m/z; 452 (M+Na) + 

(2) mmi 8mLfc«fctfzk6mLfcig#U& (1 R, 2R, 3 R, 5R, 6 R) 
- 2 - 75? K- 3 - (2-S/^P^>T-n;i/^^'» - 6 - 7;i/^Ptfv^D[3. 
1. 0] 'V*U->-2, 6-vij;i/#>m 2-^>y;H7f^ 6 -X^;i/X 
Xt^3 3 lmglll 0%rt?i?7 3 9 mg ftJn*.&ft,zk**B& 

7kHD77>7. 3 6mLSt;7K3. 5 3mLl:»#L. *ift'Jf C?A*aft 

8 omg£fln;L &mzx4mwmwLtt. mm^mmy^Lft^ 

>&mtm (AG 5 0W-X8 Resin (HM) , JlWJ§i« : *, 5 0%fb 
7th'a75>*«f«, 1 OKfcfU KTttKU (1 R, 2R, 3R, 

5R, 6 R)-2-7SS-3-*s9Pl>9-)l'tt'>- 6-7JPtDh'->^D[3. 
1. 0] ^\^+>->-2, 6-^M>i6 1mg$#fc. 

(1R, 2R, 3R, 5R, 6 R) -2-7S/-3- (3-^hD^>^M 
^-»-6-7Mnt'y^o[3. 1. 0] y \^^>-2, 6-5?*;U#>Bfc 5? 
IfJUXrJK (1R, 2R, 3R, 5R, 6 R) -2-757-3- (3-7 
5/^>yM+y) -6-7)V*u\Z*/9a [3. 1. 0] ^\^it>-2, 6- 
>>* ^XfJUXfM^dR, 2R, 3R, 5R, 6R)-2-7 
S/-3- (3-75/^>yJ^y) -6-7Molfy^P [3. 1. 0] 

(i) mmm2(D d) t^flst, 3-xhP^>5^7;^-^£D#£acD3 

hD^>>W-2, 2, 2-bU^nD7th'f5T-h 5 6 2mgM , (l 
R, 2R, 3R, 5R, 6R) -2-75?K-3-fc Fa^y- 6 -7J^D t*y 

[3. 1. Q] '\*rV>-2, Q-VtUltfyWl S?Xf;H^3 8 0m 
gcbO (1R, 2R, 3R, 5R, 6 R) -2-75?K-3- (3--hD^>y 
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Artt s s) -6-y)V*Wi'9u [3. 1. 0] s\*D->-2, G-i?%)l>#> 
m yXfJUXf^ 2 7 9 m g £#fc 

1 H-NMR(200MHz,CDCl 3 ) 5 (ppm); 1.32 (3 H, t, J = 7.2 Hz), 1.34 (3 H, t, J 
= 7.2 Hz), 2.22-2.42 (2 H, m), 2.50 (2 H, dd, J = 2. 7, 7.8 Hz), 3.94-4.10 (1 
H, m), 4.20-4.46 (4 H, m), 4. 58 ( 1 H, d, J = 12.1 Hz), 4.80 ( 1 H, d, J = 
12.1 Hz) 7.44-7.66 (2 H, m), 8.03-8.24 (2 H , m) . 

MS(ESI)(Pos)m/z; 459 (M+Na) + 

(2) mmm2(D (2) tmmz. ur, 2r, 3r, sr, 6r) -2-7vk 

-3 - (3-^hD^>yJbt+y) -6-7MDt'y^P [3. 1. 0] ^ 
it>-2, 6-i?fi)l-tf.>M yIfJHXr^2 7 5mgiD (1R, 2 R, 3 
R, 5R, 6R) - 2-757-3 - (3-"hD^>yM^y) -6-y)V* 
U\i=sVXl [3. 1. 0] ^\++i->-2, 6-zsti)l#>m. WiUXfJH 
2 Orag» 

(3) mmo. 2 lmLMlfc (1R, 2R, 3R, 5 R, 6 R) -2-75 
7-3- (3-Xhn^>vJ!/:*^» -6-7MDt'y^P [3. 1. 0] A 
*1t>-2, 6-v^J^^>^ v?X^;i/XXx)H 2 Oragi:i«l 0 lm 

U^A^tttfeo WMx5 1 ;KlT2[EiatBLfc ; ft, W^l?r-&^-&T, 0. 5M 

fee nmmmmm. ««c£«eet»«u m*7^a7h^7^ (v 

U*y;i/: K>nW)\sC2 0 0, S^W: ^PD*;i/A-X^/-;l/=3 0 : 1) 
(1R, 2R, 3R, 5R, 6R) -2-757-3- (3-757^ 
-6-7Mok'y^D [3. 1. 0] '\*r'&>-2, 6-^#;l/ 
yIfJHXf^9 6mg£f#fco 

(4) mmm2(D (3) tl^Kl (1R, 2R, 3R, 5R, 6 R) -2-757 
-3- (3-75M>^t+y) -6-7MDt'y^a [3. 1. 0] ^ 
D->-2, 6-iSl))l#>m. ^X^XXtJI/9 OragckD ( 1 R, 2 R, 3 R, 
5R, 6R) -2-757-3- (3-75/^7^+y) -6-7)V*u)d 
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isZU [3. 1. 0] *\*V>-2, 6-y«>i6 0mg«. 

(1R, 2R, 3S, 5R, 6R) - 2 -7>> H - 3 - 1 H 0*->- 6 - 7;M* 
Df^D [3. 1. 0] M l U->-2. 6-$?*;pJ|?>K 2, 

(1) il»T> y^nn^^>2 0mLi:i§j|Lfc (1R.2R, 3R, 5 
R, 6 R) - 2 - 7y F - 3 - 1 F D^y - 6 - 7M n - t*y ^ u [ 3 . 1. 0] 
s\3rD->-2, 6-i?tJ)Vtf>Wt 2, 6-yIfJHXrM2 0mg(I, -7 
5 'CfcT^ □□**>(). 4mLK:»#L/fchU7;^D^^>^;P*>Bl«6* 
*7 8jaL&»Tb&«, *&T1. 5B#F B 1»Lfco -75t:(CT, tf>J> ? >4 
8 tfLtv^PP^X). 2mLHMbfch'J7^^P^^>X;i/7js>^« 
#13 9 MLSiTim 3K?&T2 5^|fflttJ^Lfe. X-x;H OmL^DDA, @ 

:73WC 2 0 0, Wi: ^1f>-»Kx^= 5 : 1) fcTfiMBU 
(1R, 2R, 3R, 5R, 6 R) - 2 -7*J F~ 3 - h U 7;M"Q** 
-M^y-6-7MD-t'y^D [3. 1. 0] *\tt>-2, 6-5>#;W* 
>§? 2, 6-yX^HXf;H6 6mg^#fc. 

1 H-NMR(200MHz,CDCl 3 ) <5 (ppm) ; 1.35 (3 H, t, J = 7.0 Hz), 1.38 (3 H, t, J 
= 7. 0 Hz) , 2. 35-2. 50 (2 H, m) , 2. 62-2. 86 (2 H, m) , 4. 31 (2 H, q, J = 7. 0 Hz) , 
4.27-4.55 (2 H, n), 4.94-5.10 (1 H, m) 
MS (FAB) (Pos)m/z; 434 (M+H) + 

[a] D 26 = -3 1. 2° (C=0. 43%, 7PD*^A) 

(2) N, N-v'^fM^TSN. 9mLMLfc (1R, 2 R, 3 R, 
5R, 6R) - 2-7yh'-3-b'J7Ma^^>7J^M^y-6-7^ 
tD-k'y^a [3. 1. 0]^1t>-2, 6-^;P4?>BI 2, 6-^X^ 
;H7T^7 0 1mgl:Iffi|*'J7A6 8 8rag, 18-757>-6 4 2 8 
mglM&ft, SK**HftT, S*fcT 1 . 5Bim HC4 5'CtT3. 5 
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?)\>c 200, mmmm ^*v>-mwtx^)v= s d \zxmnv, ( i r, 

2R, 3S, 5R, 6R) - 2- 7yF~3-t y)V^u — \Li/% 

D [3. 1. 0]A^it>-2, 6-S?;*j;i^>$? 2, 6-^IfiH7f^3 
8 8mg&#fco 

1 H-NMR(200MHz,CDCl 3 ) 5 (ppm);1.34 (3 H, t, J = 7.0 Hz), 1.36 (3 H, t, J = 
7.0 Hz), 2.16 (1 H, dd, J = 2. 9 Hz, 14. 9 Hz), 2.17-2.30 (1 H, m), 2.44 (1 H, dd, 
J = 3. 1 Hz, 8.1 Hz), 2.61 Hz (1 H, dd, J = 12.3 Hz, 16.0 Hz), 2.80-2.99 (1 
H, m), 4.29 (2 H, q, J = 7.0 Hz), 4.34 (2 H, q, J = 7. 0 Hz), 4.48-4.64 (1 H, 
m) 

MS (ESI) (Pos)m/z; 324 (M+Na) + 

[a] D 25 = +6. 4° (C=0. 96%, ^PD*^A) 

mmms 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4->^DD^> 
i?)l**zs) -§-7)\f*U\LvZU [3. 1. 0] ^\^it>-2, 6-^#;i/tf 
ym 2, 6-yI?JHXrM^(lR, 2 R, 3 R, 5R, 6R) -2-7 

s;-3-(3, 4-v^pn^>v;i/^^i» -6-7;u^-Pti>'^D [3.1. 

0] ^\+it>-2, e-vfiji-tfym. 2-i?jnxf;^M 

(1) mmm2(D <n tmm\z, 3, 4-v^pp^>v;i/7;i/p-;i^Df#/t 

103, 4-y^DD^>yjl/-2, 2, 2 - h U p D U7t b1 5r- h 3 . I 
7 g&tf (1R, 2R, 3R, 5R, 6 R) - 2 - 7^ H- 3 - t h'D + y- 6 - 
^M-d-tf^O [3. 1. 0] A*1j->-2, 6 -y?#;i/#>$? ylfJH 
y;x;H. 9 8 gJ;D (1 R, 2R, 3R, 5R, 6 R) - 2 -7y K- 3 - ( 3 , 
4-Wuu<yi/)V7t*y) -Q-7)l*n-¥yt?n [3. 1. 0] ^+>-> 

- 2, 6 -^#;i/tf>i? ^I^XXtJH. 16g£#fc 0 

1 H-NMR(200MHz,CDCl 3 ) 6 (ppm) : 1.31 (3 H, t, J = 7.3 Hz), 1.33 (3H, t, J = 
7.3 Hz), 2.22-2. 52 (4 H, m), 3.91-4.05 (1 H, m), 4.29 (2 H, q, J = 7. 3 Hz), 



WO 03/061698 PCT/JP02/13693 
37 

4.18-4.44 (2 H, m), 4.42 (1 H, d, J = 11.9 Hz), 4.64 (1 H, d, J = 11.9 Hz), 
7.06-7.14 (1 H, in), 7.34-7.50 (2 H, m). 
MS (ESI) (Pos)m/z; 482 (M+Na) + 

[a] D 28 = - 1 2. 6° (C=l. 14%, £PP*^A) 

(2) mmm2(D (2) tmmz ur, 2r, 3r, sr. 6r) -2-7^f 

-3 - (3, 4-^DD^>W+'» -%-yMu-Ml/!7U [3. 1. 
0] ^\=Mt>-2, 6-i?%)ltf>M yX^JUXfJH. llg«fcO(lR, 
2R, 3R, 5R, 6R) -2-757-3- (3, 4-/^DD^>^y) 
-6-7)V*u-\Zi/9n [3. 1. 0] ^U->-2, 6-5?*;P#>» yi 
^XXf^8 7 8mg4#fc. 

(3) fh7tFD77>3. 5mLTOl. 7mL«Uc (1 R, 2 R, 
3R, 5R, 6R) -2-757-3- (3, 4-^Dn^>yJ^y) -6 
-7Mu\£is>;u [3. 1. 0]a^>-2, 6-#;i/#>^ 2-XtMI/X 
XfJH 5 OmgfcTkBfcUS 1 * 7. 8mg£;Dn*., *?frT 2 (#IHHI# 
bfcc lNliO. 4 5mL£taAfcfl, *T£*5 OmLfcWRU ^*>£& 
»|g (AG 5 0W-X8 Resin (HS!) > SUM : 7jc, 5 0%rf7hF 
D7 7>*»«, 1 OXKU KT»»U (1R, 2R, 3R, 5R, 
6R) - 2-757-3 - (3, 4 - v£ P P ^v^M'+v') -6-7;M*ntf 
i/$U [3. 1. 0]A^+t->-2, 6-7j;U^>i? 2-I^HXrJH0 7 

(1R, 2R, 3R, 5R, 6 R) -2-757-3- (3, 4-^DO^> 

s^;k**'» -6-7MDt'7^o [3. i. o] ^^-y->-2> 6-A;UsH 

(1) IWU20 (3) (1R, 2R, 3R, 5R, 6R) -2-757 

-3 - (3, 4-y^Pn^>yWy) - 6 - 7 MB - tf p [3. 1. 
0] ^it>- 2, 6 -^#;i/#>$t i?xf)HXf^3 0 4mgJ;D (1R, 
2R, 3R, 5R, 6R) -2-757-3- (3, 4-^^nD^>yM+y) 
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-6-7)V*U\Zi/9U [3. 1. 0] ^t>-2,6-y*M>il9 5m 

(2) X^y-;H. lmLfc^flPLfc (1 R, 2R, 3R, 5R, 6R) - 2- 
757-3- (3, 4-y^DD^>yjm-» -6-7MDt'->^D [3. 
1. 0] MM*>-2, 6-^*M>il 1 4mg> S^HB^T, SfilCT, 

7b#m«#u H#saiiRUfc. @#^v7W^x-x;rafc#u (ir, 

2R, 3R, 5R, 6R) -2-757-3- (3, 4 - i?{7 D P^>S?;^*'» 
-6-7Moh*>'^D [3. 1. 0] ^\+it>-2, 6-5^*;^>K 6 -X 

1 0 

(1R, 2R, 3R, 5R, 6 R) -2- [ (2' S) - (2' -75/7°Ptf 
^-x;i/) 75/"] -3- (3, 4-v J ^DD^>v^^-^x)-6-7;i/^Olf'>i7 
P[3. 1. 0]A^1^>-2, 6 -$?#;p#>» 

(1) y7DD^^>6. 9mLK»#LfcN- t -7h*->*;W#XJW-L -7 
^x>3 1 6mgC, g*HfflmT- 1 4tl;T, N-^l^WfcU > 1 84m 

L&^po^fH-f v^;P2 l 8/iLSinAi#Wft#bfc«, ^dd^> 

6. 9mLMlfc(lR, 2R, 3R, 5 R, 6R) -2-T5/-3- (3, 

4-^^DD^>'>Wy) -6-7Mn-t'y7D [3. 1. 0] 

-2, 6-i?X)Vtf>Wt yX^X^T^6 9 lmg^TLm SiCT3 

o firmware, fcfomm 1 n&kict 2 0ifc#u *6**»^ b u ■jacts 

(i/'JA^k73^Jl/C2 0 0, Ili§l:A+t>-Rtl^=2 : 1) 
KTffiSSU (1R, 2R, 3R, 5R, 6 R) -2- [ (2' S) - (2' -t 
-yh^^l^x^sy^nitf^x^) 75/] -3- (3, 4-^O0^> 
»*y)-6-7Mot*y7D[3. 1. 0]A^>-2, 6-5?#;P#>« 
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1 H-NMR(200MHz,CDCl 3 ) 6 (ppm) ; 1.25 (3 H, t, J = 7.1 Hz), 1.28 (3 H, t, J 
= 7.1Hz), 1.34 (3H, d. J = 7. 0 Hz) , 1.39 (9H, s), 2.18-2.31 (1 H, m), 2.32-2.54 
(2 H, m) , 3. 08 (1 H, dd, J = 2. 9 Hz, 7. 9 Hz) , 3. 86-4. 04 (1 H, m) , 4. 06-4. 1 6 
(5 H, m), 4.42 (1 H, d, J = 11.6 Hz), 4.65 (1 H, d, J = 11.6 Hz), 4.76-4.96 
(1 H, m), 7.06-7.24 (1 H, m), 7.12 (1 H, dd, J =2. 0 Hz, 8.1 Hz), 7.39 (1 H, 
d, J = 2.0 Hz), 7.40 (1 H, d, J = 8. 1 Hz) 

MS(ESI)(Nega)m/z; 630 (M-H)" 
[a] D 24 = - 3 3. 6 ° (C=0. 42%, ? DP* J WO 
(2) rh7th'077>6mL»fc (1R, 2R, 3 R, 5 R, 6 R) -2 

- [ (2' S) - (2* - t-yh + S/*;^75/^Pfcr^JW 757] -3- 
(3, 4-^^oo^>^M+y)-6-7MDh*y^D[3. 1. ODM 1 ** 

y-2, 6-5?*;i^#>B6 yI^JH7f)H5. 5mgfc2. 5M7KK{bU^ 

^^*#«6mLs»jpu mmzx2BmmwLrz 0 Kmm^mm^Mzx 

«**»ET»»b, ft© (1R, 2R, 3R, 5 R, 6 R) - 2 - [ ( 2 ' S) 

- (2' - t - yh^y*M^75/yotft^W 7^/]-3-(3, 4- 
^pp^>v;i/^^^)-6-7;i'^-Ptf->^P[3. 1. 0]A*+J->-2, 6-v 

6-Uf^A-2-X^X7f;V4 7 0mgSH&. 
7K7. 5mLl:»»fb&ifi) (1R, 2R, 3R, 5R, 6R) -2- [ (2' 

s) - (2' - 1 -^;p**">75y^ptf*=;w rs/] -3- (3, 4-7 

PD^>^my)-6-7Mnk'->^P[3. 1. 0] / v£l*->-2 , 
;1/#>BI 6-U^7A JV3 7 5mgK, SItT, *8ftU 

3 5mg^JP^fe^> 4 5*CK:T 8 BM«#bfc. RJ6»tt*WK 

xwi otn^U 3k»TiNtt»K:TpH2 (ORfiU :o**«[*»ii 

»att4Mttft7K#/»»X^;U»tt4. 6mL»l, Milt 
1 5P#(H«#l/fc. WfflUfcHfc*, ttL@^§SiIfiH:t»l (1R, 
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2R, 3R, 5R, 6R) -2- [ (2' S) - (2' -7^J^U^-)V) 7 
-3- (3, 4- 9 J9UW*>*?frHr*ri')- 6-7MPt'->^D[3. 1. 
0]^*U->-2, 6-5?*;HS>« • 3 8mg&#fc. 

1 l 

(1R, 2R, 3R, 5R, 6 R) - 2 -757-3- (3, 4-i?^DO^>^ 
**S/)-6- [ (1* S) - (1* -tHD^M-;H3' 

] -6-7^nt*'>^D[3. 1. 0]^U->-2-*JUjJ?> 

(1) N, N-^^fMM75H8. 5mLMbfc (1R, 2 R, 3R, 
5R, 6R) -2-7^-3- (3, 4-^OD^>^^-» -6-7;U 
^P-k'v^U [3. 1. 0] ^iJ->-2. 6-S^*;UjS>K ylfjUXf 
JU8 5 4mg0n^» IfXJH7rJ«l4 6 4mgH > SfifcTN- 
;>WWE;U*U>2 6 1 m L £S&jQft,*ftT 1 - 1 F U^y^>V h U 77-JU 

3 7 8mg01-Ifih3- (3-^^^75y^otf;W 

4 6 4rag»l, SfiCtl 2I^IHJft^bfc s EJ6*«fc»l*X9\H/£ijn*.fc 

(1R, 2R, 3R, 5R, 6 R) -2-7yF-3- (3, 
;T*'»-6- [ (1' S) - (1 ' -Ih^A»-3' 
MA'^JW] - 6-7Mnt'y7D[3. 1. 0]^+*>- 2 -#;U#>B8 
XfJU^fJH 9 8mg» 

1 H-NMR (200MHz, CDC 1 3 ) 6 (ppm) ; 0.96 (6 H, d, J = 5.5 Hz), 1.29 (3 H, t, J 
= 7.0 Hz), 1.30 (3 H, t, J = 7.0 Hz), 1.52-1.80 (3 H, m), 2.26-2.57 (4 H, m), 
3.86-4.02 (1 H, in), 4.22 (2 H, q, J = 7. 0 Hz), 4.10-4.38 (2 H, m), 4.42 (1 
H, d, J = 12.2 Hz), 4.50-4.66 (1 H, m), 4.65 (1 H, d, J =12.2 Hz), 6.79 (1 
H, d, J = 8.1 Hz), 7.11 (1 H, dd, J = 2.0 Hz, 8.1 Hz), 7.38 (1 H, d, J = 2.0 
Hz ), 7.40 (1 H, d, J = 8. 1 Hz) 
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MS(ESI)(Nega)m/z; 571 (M-H)~ 

[o] D 28 = - 2 0. 0° (C = 0. 39%, 2nn*)l&) 

(2) mmM2(D (2) tmmiZ, (1R, 2R, 3R, 5R, 6R) 

H-3- (3, 4-^DD^>>^:*^»-6- [ (1* S) - (1* -Xh* 
isilfrtf-JV- 3 ' - ^JV^MJVA^ )V) ]-6-7Motyi?U[3. 
1. 0]A^it>- 2 -jlfrSym lfJHXf^9 9 6mg#>S>(l R, 2R, 
3R, 5R, 6R) -2-757-3- (3, 4-y^DD^>yM^/)-6- 
[(1' S) - (1' -Ih^^»-3' =9- ] 

-6-7;u^nt^>^D[3. i. o]^\^it>-2 -*^4?>^ x^;1/xt;x;u 

1 H-NMR(200MHz, CDC1 3 ) 6 (ppm) ; 0.96 (6 H, d, J = 5.9 Hz), 1.29 (6 H, t, J 
= 7.1 Hz), 1.52-1.77 (3 H, m), 1.85 (2 H, s), 2.10-2.28 (2 H, m), 2.36-2.48 
(2 H, m), 3.69-3.87 (1 H, m), 4.21 (2 H, q, I = 7.1 Hz), 4.15-4.36 (2 H, m), 
4.45 (1 H, d, J = 12.1 Hz), 4.64 (1 H, d, J = 12.1), 4.55-4.69 (1 H, m), 6.77 
(1 H, dd, J = 3.4, 8.0), 7.10 (1 H, dd, J = 1.8 Hz, 8.4 Hz), 7.38 (1 H, d, 
J = 1.8 Hz), 7.39 (1 H, d, J = 8.4 Hz) 

MS(ESI)(Nega)m/z; 545 (M-H)~ 

[a] D 22 = +2. 4° (C=0. 65%, $UU*s)Vk) 

(3) nMM2(D (3) tmU\Z, (1R, 2R, 3R, 5R, 6R) - 2-75 
7-3- (3, 4-v^PD^>v;U:t^>')-6- [ (1' S) - (1' -Xh* 
i/fi)l>#~)l- 3' - tJ-iWJ-frjDVn^ - 6 -y)V^-u\iy^n[3. 
1. 0]A*1t>-2-2Ul/^>g? IfikXXfJH 0 OrngJ;?) (1R, 2R, 
3R, 5R, 6R) -2-757-3- (3, 4-y^OD^>^M+y)-6- 

[(1' S) - (1' -tHD+y*)l/»-3' -^J-lVy'J-JVtlfrn^fr) ] 
-6-7MDk'yyD[3. 1. 0]a^>-2-AM>12 5 Omg^lL 

&tf> mmmi. 2, 3, 4, 5, 6, 8, 9> 1 orzsi 1 izmm^it^m, 
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0.85(3H,t,J=7.5Hz), 
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1.78-1.93 (2H, m), 
2.23-2.30 (2H, m), 
2 .31-2.46 (IH, m), 
2.54 (lH,dd,J= 739, 
13.4 Hz), 

2.61-2.72 (IH, m), 
3.40-3.61 (2H, m), 
3.94-4.05 (IH, m), 
7.22-7.43 (5H, m). 


2.24-2.27 (2H, m), 
2.35 (3H,s), 
2.37-2.54 (2H, m), 
4.08(lH,dd,J = 7.6, 
12.7 Hz), 

4.52(lH,dJ=11.5Hz), 
4.59(lH,dJ=11.5Hz), 
7.20-7.36 (4H, m). 


2.20-2.27 (4H, m), 
3.84-3.90 (IH, m), 
4.46(lH,dJ=11.0Hz), 
4.55(lH,dJ=11.0Hz), 
7.34-7.58 (9H, m). 


2.27-2.57 (4H, m), 
4.06-4.19 (IH, m), 
4.60-4.76 (2H, m), 
7.41-7.74 (9H, m). 
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2.26-2.49 (4H, m), 
4.03-4.09 (IH, m), 
4.53(lH,dJ=12.0Hz), 
4.61(lH,dJ=12.0Hz), 
7.05-7.26 (6H, m), 
7.40-7.48 (3H, m). 


2.26-2.54 (4H, m), 
4.09-4.13 (IH, m), 
4.59(lH,dJ=12.0Hz), 
4.46(lH,dJ=12.0Hz), 
7.50(lH,U=7.9Hz), 
7.68(1H, d Jf=7.9Hz), 
7.73(1H, d, J=7.9Hz), 
7.76 (IH, s). 


2.25-2.34 (2H, m), 
236-2.0 (2H, m), 
4.04-4.18 (IH, m), 
4.57-4.73 (2H, m), 
7.40-7.64 (2H, m), 
7.83-7.93 (2H, m). 


2.24-234 (2H, m), 
2.36-2.62 (2H, m), 
4.08-4.20 (IH, m), 
4.64-4.80 (2H, m), 
7.64-7.68 (IH, m), 
7.76-7.84 (IH, m), 
8.18-8.28 (2H, m). 
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2.23-2.32 (2H, m), 
234-2.60 (2H, m), 
4.05-4.13 (IH, m), 
4.48-4.66 (2H, m), 
7.00-7.14 (3H, m), 
732-7.41 (IH, m). 


2.29-2.54 (4H, m), 
4.07-4.14 (IH, m), 
4.53(lH,dJ=11.5Hz), 
4.60(lH,dJ=11.5Hz), 
7.11-7.18 (2H, m), 
7.37-7.42 (2H,m). 


2.22-2.49 (3H, m), 
2.57 (lH,dd,J = 7.5, 
13.5 Hz), 

4.15-4.21 (IH, m), 
4.66-4.82 (2H, m), 
733-7.50 (4H, m). 


2.23-2.56 (4H, m), 
4.06-4.13 (IH, m), ! 
4.55(lH,dJ=12.1Hz), 1 
4.63(lH,dJ[=12.1Hz), 
731-7.44 (4H, m). 


2.29-2.54 (4H, m), 
4.05-4.12 (IH, m), 
4.54(lH,dJ=11.7Hz), 
4.61(lH,dJ=11.7Hz), 
735-7.44 (4H, m). 
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2.29-2.S6 (4H, m), 
4.09-4.16 (IH, m), 
4.63-4.76 (2H, m), 
7.14-7.31 (3H, m). 


2.22-2.55 (4H, m), 
4.10-4.17 (IH, m), 
4.60(lH,dJ=11.7Hz), 
4.65(lH,dJ=11.7Hz), 
6.94-7.02 (2H, m), 
7.40-7.48 (IH, m). 


2.22-2.57 (4H, m), 
4.09-4.15 (IH, m), 
4.52-4.74 (2H, m), 
7.07-7.24 (3H, m). 


2.27-2.53 (4H, m), 
4.08-4.15 (IH, m), 
4.64-4.77 (2H, m), 
6.98-7.07 (2H, m), 
7 .37-7.47 (IH, m). 
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2.22-2.58 (4H, m), 
; 4.07-4.14 (IH, m), 
1 4.55(lH,dJ=12.7Hz), 
4.62(lH,dJ=12.7Hz), 
6.87-7.01 (3H, m). 


2.28-2.62 (4H, m), 
4.13-4.23 (IH, m), 
4.70-4.85 (2H, m), 
7.31-7.56 (3H, m). 


2.28-2.60 (4H, m), 
4.13-4.19 (IH, m), 
4.62-4.84 (2H, m), 
7.37-7.54 (3H, m). 


2.22-2.62 (4 H, m), 
4.15-4.20 (1 H, m), 
4.62-4.85 (2 H, m), 
7.32-7.56 (3 H, m). 
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2.22-2.55 (4H, m), 
4.05-4.12 (1H, m), 
4.52(lH,dJ=12.4Hz), 
4.60(lH,dJ=12.4Hz), 
7.34-7.44 (3H, m). 
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2.22-2.45 (3H, m), 
2.51 (lH,dd,J = 7.6, 
13.4 Hz), 

4.02-4.20 (IH, m), 
4.54(lH,dJ=12.1Hz), 
4.61(lH,dJ=12.1Hz), 
7.13-7.20 (IH, m), 
7.22-7 JO (IH, m), 
7.44-7.53 (lH,m). 


2.23-2 JO (2H, m), 
2 J3-2.46 (IH, m), 
2.53 (lH,dd,J= 7.8, 
13.7 Hz), 

4.06-4.18 (IH, m), 
4.62-4.73 (2H, m), 
7.16-7.23 (IH, m), 
7.35-7.43 (IH, m), 
7.45-7.53 (IH, m). 


2.28-2.29 (2H, m), 
2.36-2.43 (IH, m), 

2.50 (IH, dd, J =13.4, 
7.3 Hz), 

4.05-4.11 (IH, m), 

4.51(lH,d,J=13.4Hz), 

4.59(lH,dJ=13.4Hz), 

7.51 (2H,s). 


2.22-2.58 (4H, m), 
4.07-4.14 (IH, m), 
4.64-4.82 (2H, m). 
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2.25-2.55 (4H,m), 
4.10-4.19 (IH, m), 
4.73-4.84 (2H,m), 
7.58-7.61 (3H, m), 
7.92-7.99 (4H, m). 


2.28-2.51 (4H, m), 
4.09-4.13 (IH, m), 
4.77-4.79 (2H, m), 
7.50(lH,ddJ=7.9Hz), 
7.68(lH,d,J=7.9Hz), 
7.73(1H, d, J=7.9Hz), 
7.76 (IH, s). 


0.80-0.94 (3H, m), 
1.06-1.16 (3H, m), 
1 20-1.42 (3H, m), 

1.42- 1.58 (IH, in), 
2.18-2.30 (2H, m), 
2.32-2.48 (IH, m), 
2.48-2.60 (IH, m), 

3.43- 3.63 (IH, m), 
4.03-4.18 (IH, m). 
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139 (3Hx 5/12, d,J= 
6.5 Hz), 

1.42 (3Hx 7/12, d,J= 
6.5 Hz), 

2.14-2.63 (4H, m), 
3.76-3.85 (IH x 7/12, 
m), 

3.88-3.97 (IHx 5/12, 
m), 

i 4.53-4.70 (IH, m), 
735-7.50 (5H, m). 
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0.78(3H,t,J=7.2Hz), 
1.50-1.68 (IH, m), 
1.70-1.89 (IH, m), 
2.03-2 37 (4H, m), 
238-2.62 (2H, m), 
3.83-3.95 (IH, m), 
434(lH,t,J=6.8Hz), 
7.26(lH,d,J=8.2Hz), 
7.51 (IH, s), 
7.55(1H, d,J=8.2Hz). 


0.81(3*H,t,J=7.3Hz), 
1.52-1.70 (IH, m), 
1.70-1.90 (IH, m), 
2.06-2.36 (2H, m), 
238-2.62 (2H, m), 
3.70-3.82 (IH, m), 
4.28 (1H, t, J=6.7Hz), 
730(1H, d, J=8.2Hz), 
7.56 (lH,s), 
7.57(lH,d,J=8.2Hz). 


a Sa . 


0.86(3H,t,J=7.2 
1.12-1.40 (2H, m 
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0.84(3H,t,J=7.4Hz), 
1.04-1.38 (2H, m), 
1.42-1.64 (IH, m), 
1.70-1.86 (IH, m) 
2.00-239 (4H, m), 
3.83-3.98 (IH, m), 
4.42(lH,t,J=6.8Hz), 
7.27(lH,d,J=9.5Hz), 
7.50-7.59 (2H, m). 


2.23-2.53 (4H, m), 
4.01-4.08 (lH,m), 
5.61 (IH, s), 
735-7.44 (1H, m). 


2.25-2.42 (4H, m), 
3.99-4.06 (IH, m), 
5.61 (IH, s), 
7.10-7.17 (4H, m), 
737-7.43 (4H, m). 


2.25-2.49 (4H, m), 
3.98-4.07 (IH, m), 
5.59 (IH, s), 
734-7.44 (8H, m). 


1.98-2.12 (IH, m), 
2.14-2.26 (lH,m), 
2.29-239 (IH, m), 
2.55-2.72 (IH, m), 
4.46-4.60 (IH, m), 
5.58 (IH, s), 
733-7.47 (8H, m). 
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4.75-4.80 (IH, m), 
7.51-7.60 (3H, m), 
7.84 (IH, s), 
7.93-7.98 (3H, m). 
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1.30(3H,t,J=7.3Hz), 
2.06-2.52 (4H,m), 
1 3.64-3.82 (lH,m), 
3.92-4.14 (2H, m), 
4.24(2H,q,J=73 
Hz), 5.08-5.37 (4H, 
m), 5.66-5.85 (IH, 
m), 7.30-7.48 (5H, 
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1.20- 1.38 (6H, m), 
2.08-2.48 (4H, m), 
3.68-3.85 (IH, m), 
4.15-4.40 (4H, m), 
4.44-4.65 (2H, m), 

7.21- 7.42 (5H, m). 


1.25-1.39 (6H, m), 
1.72-2.70 (8H, m), 
3.34-3.70 (3H, m), 
4.14-4.44 (4H, m), 
7.12-7 34 (5H, m). 
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1.22-134 (3H, m), 
2.08-2 JO (4H, m), 
3.74-3.88 (IH, m), 

4.19- 4.28 (2H, m), 
4J5(lH,dJf=11.7Hz), 
4.68(lH,dJ=H.7Hz), 
5.20(lH,dJ=12.4Hz), 
532(lH,d,J=12.4Hz), 

7.20- 7.62 (14H, m). 
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1.21-1.38 (6H,m), 
2.12-2.54 (4H, m), 
3.71-3.88 (IH, m), 
4.19-4.35 (4H, m), 
4.55(lH,dJ=12.5Hz), 
4.73(lH,dJ=12.5Hz), 
7 .36-7.62 (4H, m). 
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1.10-1.25 (3H, m), 
2.10-2.55 (4H, m), 
3.78-3.90 (lH,m), 
4.24(2H,q,J= 7.2 
Hz), 4.55-4.70 (2 H, 
m),5.19 (lH,d, 
J=12.4Hz),5.29(lH, 
d,J=12.4Hz), 
7.19-7 .35 (9H, m). 
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1.18-138 (3H, m), 
2.09-2.50 (4H, m), 
3.68-3.85 (IH, m), 
4.15-432 (2H, m), 
4.40-4.68 (2H,m), 
5.12-5.18 (2H,m), 
6.60-6.80 (2H, m), 
7.20-7.45 (6H. m). 


1.22-136 (3H, m), 
2.12-2.58 (4H, m), 
3.80-3.90 (IH, m), 
4.19-430 (2H, m), 
4.52-4.70 (2H, m), 
5.12-535 (2H, m), 
7.06-7.43 (8H. m). 


! 1.19-1.40 (3H, m), 
2.10-2.58 (4H, m), 
3.65-3.90 (lH,m), 
4.15-4.35 (2H, m), 
4.52-4.58 (2H,m), 
5.16(lH,dJ=12.5Hz), 
530(lH,dJ=12.5Hz), 
7.10-730 (8H,m). 
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I* 


Si 




S« 


1.23-138 (3H, m), 
2.10-2.58 (4H, m), 
3.80-3.90 (IH, m), 
4.20-433 (2H,m), 
4.48-4.70 (2H, m), 
5.15-538 (2H,m), 
7.13-7.43 (8H,m). 




1.20-135 (3H, m), 
2.05-2.50 (4H, m), 
3.68-3.85 (IH, m), 
4.18-4.35 (2H, m), 
438-4.65 (2H, m), 
5.05-538 (2H, m), 
7.05-7.45 (8H, m). 


1.24-1.40 (6H, m), 
2.02-2.28 (2H, m), 
2.51-2.80 (2H, m), 
3.98-4.08 (lH,m), 
4.18-434 (4H, m), 
4.43(lH,dJ=12^Hz), 
4.53(lH,dJ=12.5Hz), 
7.10-7.19 (lH,m,), 
736-7.45 (2H, m). 


1 \ 




' il 


ESI (Pos) 
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Si 


88 


is 




§ . -a* . 

silfllli 


£ S S 

Atftfa^ . . 

jSS ST. T 


Ul(3H,t,J=73Hz), 
2.10-2.48 (4H, m), 
3.72-3.86 (IH, m), 


fi 
1 


2 3 3 s - B 

Tr ii ii S3 X 

f II) IO a t» 


L20-1.39(6H,m), 
2.10-2.54 (4H, m), 
3.70-3.86 (IH, m), 
4.16-4.40 (4H, m), 
4.52-4.82 (2H,m). 


il 
hi 




ESI (Pos) 
490 
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gin 
I* 


iiti . . . 

fllagSSS s a a 
w a V ^ 2 [n w k e 

St 3333^3$ 5 

3 s s a s s » 3 % is g 




L23-1.40 (6H,m), 
2.05-2.45 (4H, m), 
3.68-3.85 (IH, m), 
4.15-4.45 (4H, m), 
4.65-4.85 (2H,m), 
6.90-7.00 (2H,m), 
7.23-733 (lH,m). 


0.82-0.94 (3H, m), 
1.02-1.10 (3H,m), 
1.16-1.46 (10H, m), 
2.06-2.44 (4H, m), 
332-3.78 (2H,m), 
4.12-4.40 (4H,m). 
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S* 


is 


8s 


.-c^^ii H ^ 

HHllIf 


*««!Ss«s'a'» 
R^SaaSSfS 

n x oe n « w "i 4 


1.20-138 (3H, m), 
1.91-2.45 (7H, m), 
3.44-3.70 (IH, m), 
4.06-4.26 (2H, m), 
430-4.71 (lH,m), 

5.11- 5.41 (2H,m), 

7.12- 7.49 (10H, m). 


ESI (Pos) 
532 

(M+Na) + 


ESI (Pos) 
532 
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ESI (Pos) 
464 

(M+Na) + 
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u 


m 


Si 


II llll . . 


0.77(3H,t,J=7.5Hz), 
1.27(3H,t,J=7.0Hz), 
1.42-1.70 (2H, m), 
2.08-2.48 (4H, m), 
3.41-3^7 (lH,m), . 
3.98-4.09 (IH, m), 
4JH(2H,q,J=7.0Hz), 
5.17-532 (2H, m), 
7.03-7.13 (lH,m), 
7.29-7.49 (7H, m). 


0.84(3H,t,J=73Hz), 
1.08-1.50 (7H, m), 
2.08-2.50 (4H, m), 
335-3.58 (IH, m), 
4.03-434 (3H,m), 
5.23 (2H, s), 
7.02-7.12 (lH,m), 
7.27-7.48 (7H, m). 
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1^ 


5 ft? SS^ES 

a ^. ^ R 8 5? a" b" p ^ 


Hilllil 


1.23-133 (3H, m), 
2.08-2.40 (4H, m), 
3.65-3.80 (IH, m), 
4.16-4.28 (2H, m), 
5.13(lH,dJ=123Hz), 
5.29(lH,dJ=123Hz), 
5.47 (lH,s), 
6.92-6.99 (4H,m), 
7.12-7.19 (4H, m), 
73K5H.S). 
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S8 




. 




1.12-1.39 (6H,m), 
1.80-2.28 (2H, m), 
2.41-2.69 (2H, m), 
3.92-4.08 (lH,m), 

4.09- 434 (4H, m), 
539 (IH, s), 

7.10- 737 (8H, m). 


L28(3H,t,J=73Hz), 
2.01-2.51 (4H, m), 
3.62-3.80 (IH, m), 
4.22(2H,q,J=73Hz), 
5.13(lH,dJ=12.1Hz), 
5.29(lH,dJ=12.1Hz), 
5.52 (IH, s), 
6.92-7.08 (2H, m), 
7.20-7.28 (9H, m). 
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I* 


t3 sS - ->S 3 s2 S o 


A A tfrfA^ II II £J 
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|&T?CDcAMP#S»CR«1-^ <&ffif£ffl) ) 

«^^/-b^mG 1 UR2SMCH01K, 1 OXS^i 
Mffi^W [1% proline, 5 0 units/ml 
penicillin, 5 0 Mg/ml streptomycin, 2 mM L-glutamine (fflRf^in) ] 
T 1. 2 6 X 1 0 4 cel ls/wel I/O . 3 2cm 2 /l 5 0 n 1 9 6^7>- h 

3 7T:, 5 %C0 2 TT 2 0F 0 1«SrtTofc o ^-M, L-glutamine free 
igFlfifcSg&U 4R#f^K:±ffi£©3ll&£U 15 0^1 ©PBS ( + ) - IBM 
X (lOmM PBS (-) , ImM MgCl 2 , ImM CaCl 2 , ImM 
IBMX) £8SiqbT, 2 0m 3 7<C, 5%C0 2 #ftTO^a^ya 
>&?Tofco ?Stf±iff£!R3ll$*U 6 0/i 1 (Dl 0~ 5 M Forskolin, 3 0/iM 
1 0- 10 ~l O- 4 M0^#:^WbfcPBS ( + ) - I BMXS 
»IT15^1, 3 7t:T5%C0 2 $6TO^a^-: ^3>£f?V>, 
5>«®Forskolinffl*c AMP»«*Wttt*t-r*tttt*©iS»t«l*0*ftWftfT 
■sfc (3>hP»JHl 4k&Q!lMWi1ia<D&ft-ttZ>* (Tanabe et al, Neuron, 8, 
169-179 (1992)) . 1 0 0 ^1 0*?frX* UTEJfctfjtU ±it£giJ 

7c If >7°;i/te, cAMP EIAkit (7"7'>tAffl &fflV>T c AMPl^ 
MLTzo *c AMP**^63>hP*-^OMSI£b9lV»fc. 1 0 " 5 M Forskol in 
M»fcck5cAMPJijtafc2frS3 0^MW5>8l©jfllS!l*5 O^t&fitfS 
t»l0l«IC„Ift*ft&. 

*56Wft^«S [I] R'&tfRWTKKST, R 3 ^7K^^-e^$ti5{k^ 
tt, r»b'6*i | t , ofl:'&*i-5 8tt*tt»«f!k:E*©»€K:*v»T, ic 50 

#5 0 0 nMKTO»VitSttfPfflft*l/fc. W&fcf, fb£» 1,6,2 2,2 8, 
3 4, 4 2, 5 2tt, *n-en2 2 9 nM, 1 3 1 nM, 2 9. 1 nM, 4 0.8 
nM, 2 0. OnM, 2 2. 7nM, 2 4. 4 nM© I C M fit£^Lfc. 
K»^2(«c^H0f^l»S!^;^^-hS§ftmG 1 uR2^iCHOtt 
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ftII^W-h»G 1 uR2^aCHOW, 10%S«fW 
imm^yjV^yn&^-zrjligm [1% proline, 5 0 units/ml 
penicillin, 5 0 /zg/ml streptomycin, 2mM L-glutamine CTO^jijn) ] T T- 
2 2 577X31:111, 3 7t:, 5 %C0 2 TTig||£TT^fc 0 3>;7;l/X>h 
©«PBS (-) r2®$i&VTt)VZ>7U-n-T*Mm*mMb, 4"C, 1 0 
OOXg, 1 5»M3i*t^l»*ffoTllBia*liIiKbfc. f#£n£ft:$te, - 8 Ot 

-vfcftLfz. mmmrnvx. 50m ins-ncimmm (ph 7.4) tas»bfc. m 

S^* ; E'Wlf-T2 OWty^Xi, 4<C, 4 8, OOOXg, 20# 

fflmbftrnzn i Tvczzmzo ±mmmm-vmmmn, v^-r xmz 3 7 

15^H>^-hU 48, OOOXg, 20»M*^*ftffofc. 

Set#6nfci5fcS*, 2 03*iCf«c*Ufcftfc5 OmM Tris-HClfgM (2mM 
MgCl r pH 7.4) T't^Ji-f XLTmmttZmz. £&#Jg£fi&lfcfcL J£ft&50 
~200/ig/0. 5m 1 assay0ttHT?ffofc. M#«*fcll£<h3nM [ 3 H]MGS0008£ifs 
JPbT> 2 5t:Tl«-f >3ra^— >a >£fro&. Brandel cell harvester 
£fflHT0.3% polyethylenimineH^fejSUfeWhatman GF/C7>< )V$-±\zWi5\ 

mm?zzt\z&?TRfc&&±Ltt. mmm^ 7-fM-a*»5 0mM 

Tris-HCl|g« (2mM MgCl 2 , pH 7.4) 3m 1 T30ife?£Lfc. f»&ttfc7* ;P 
^-KllOBlOAqoasol-2ft*3lPbT6«fW^±»«LT, Beckman LS6000«#-» 
^I/-'>3>^^>^-l!Mtt«tL #4$Jltttt5ttlO0M LY354740 
#ftTzr«!l£U £ii L 31 Ufc. ig&fcj;* [ 3 H]MGS0008^-&»}l*fb 

T 5 0 XfllM-r^ttttHoM I C 5 0 te£#«>£. 

*5fi^ft^«a [i] R's^R^^Kgs-rR'^igfT^^ns^ 

4fe, T&fr^S! 1 *0ft£*l 1-58 tt*K»09tSH«©»J^C*5ViT, mGlu 
R2g§raL I C B0 «W«1 0 0 nM^TCK^^ffi^lfc. 

(1) *»»«b»CttltttSD5R7 5/h(#a2 2 0-2 4 0 g 0*ftH^U 

(2) Tttfc£»*«tEfliUfc. 
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LY3 4 1 4 9 5 (Journal of Medicinal Chemistry 1998, 41, 358-378) : 
(2 S) -2-7S/-2- ((IS, 2S) -2-%)Vtf* , si'2u7u\d-l 

- 3- (9-*rV>?M -fuMJrym 

((2S)-2-Amino-2-( (IS, 2S)-2-carboxycycloprop-l-yl) -3- (9-xanthyl) propanoic 
acid) 

<ffc-&*3 4: (1R, 2R, 3 R, 5R, 6 R) -2-75^-3- (3, 4- 
y^nn^>yM+y) -6-7Mat*y^P [3. 1. 0] *\tt>-2, 
6 -5?* 

((IS, 2R, 3R, 5R, 6R)-2-amino-3-(3, 4-d ichl orobenzy loxy) -6-f luorob i eye 1 o [3. 1.0 
]hexane-2, 6-d i carboxy 1 ic acid) 

(3) &u*m$mt?o r s o i t ^z^m^ntcumzou^^x 

TUMbfc (European Journal of Pharmacology 1978, 47, 379-391) . TUt> 
"6, 7 -y 3 0 c mO^^OTKWAo&^'J >^-l:Atl, £T\ 1 5#M0!fi 
W**ft*Jfib, 2 4WFMftiiftK:5^M©3ftlfii*jactt* (*tt») ££J8il/&. 

ft. 

£33, a#»ttt, L Y 3 4 1 4 9 5 Rtffc'&tl 3 4 0&ttlk£& 1 / 1 5 MO 
U>BfiiS«f»tf-»«PU, 0. 3mg/kg, lmg/kg> 3mg/kg«t 
*K»0 2 4l«MjWR«lNfW«rK:2flEIIttrta4Ufc. gft&fctt, 1/ 

(4) 01R^2fc*3^SIH^*Rt^**«,"€-n-?n^>^y h^^=t0WlC 
gtftfc&frofct*, P<0. O50P<O. 0 1Tl/15M©U>il» 

j§«EptJt«L/T,«E»^T?*SLY3 4 1 4 9 5 R£ttfr&* 3 4 £Kfl$l*lt£-^b 
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mm±<omm*im& 

%tc^mn<Dmm<D-~Dr$>z> 2-757-3 -7)in*y- 6-7Mnt* 
v^a [3. 1. o] m^>-2, 6-^tuvts>mmm^ ^omm±n^ 
nz>mx\tt<Dimm\*, h p mv z $ ym^^o^tsum^mt 
tot, iK^^nsg (M#^s^> , ^R^(Dmmmm, r.mmm, 

v-ffi, ;\y^yvymmm, n-*yvym, mmmzmmmmm. iii, 
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2. 5£ [I] 



ty?)),**^ iSb<tt2«o7x-;ps-e««*nfcc l _ 8 7;p 
c 1 _ 6 7;i/3^v^;i/#n;i/C 1 _ 6 7;^;i/S^J;^Tttm$nfc7 5/S, 

NR 6 -CHR 7 -A-CO z R 8 (R 6 WR 7 ^|Wl-X«»oT, ?K*JI : ?> t 
HD^yC^jMM. tFD+y^M^C^e/^H, C 1 _ 10 7Jl' 

*S/7x^C 1 .,7WS, ^7^;US, t7fJVC 1 . 6 7MJH. ^« 
ffiS§atC 1 _ 8 7JWUS, C 1 _ 6 7J^^yC 1 . 6 7MM, 757C 2 . 6 7^ 
y*7~vVC 2 _ 6 7;U*;US, ^M7hC 2 . 6 7W», C 1 _ a 7;i' 
^tC.-aTJWH^ 75/*M^K 1 . 6 7MM^l > 
R 6 &tfR 7 teSWc£S£LT, *^U>£, X^>*> Xtt7 , Dtru>g&$ 




F 



[I] 



R 
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mm?x\t% isjm(D®m% l , a mss^ ^ ? u >s, x^ 1 v 

R 3 &, d^oT^^X, C^^J^ + yC^JyJH, tFo+yC 2 . 10 
_ 6 7^>;l/», X«R s -NH-A-CHR'-CO (R\ A\mBtmmr$> 0 > R 9 

«m^x«7 5ys©^ss^To ) «n§75yiSteu r 4 
WR 5 ffl-XKbt, 7K^H^ c 1 _ 10 7;i/^;u», c 2 _ 10 7;i^~;i- 
7x^i, at an? ^ i oj^ittf 5 iii^t i, 

«, AD^r>M^, C 1 _ 10 7^^;uS, C 1 _ 10 7;i/3 + >'*, HJ7;i/:*D^ 

^^t- 0 $5}C>R 4 Rt;Rni.SV>(Ci|S^bT^^$^^-r§Ci:t)T^§ 0 ] 
2 - 7 5 ; - 3 - 7J^+y- 6 - 7^tD t'y ^ D [ 3 . 1. 0 ] ^\ 
*•»*•>- 2, 6-^*;^>KSI*^> ^-<DE^±fF§$n§^X^©7K^tlo 

3. tufS^ [ I ] 4 l > R'&lSRttfKmmT&r), R 3 ^^0^T&3fjf^©fB 
H^2Ilf3«(D2-75/-3-7;i/r3 + v-6-7;i/^Dt^>^D [3. 1. 0] 
^U->- 2 , 6 - v^;i/^>M^^#:^©|g^±M$n§««^©7K^tJo 

4. MfBS: [I] R'WST^O, R 3 «^TT*§tt*W|gHM2 
^fB«©2-75/-3-7;i/n + v-6-7;^Pt'>'^P [3. 1. 0]^ 

5. irsaa; [i] r 2 #*B6St*d, R 3 ^7K^^TS»^tt^co|gH^2 
£K*02-7^/-3-7;m*S'-6-7;^ntf->£n [3. 1. 0] ^ 
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6. BufBiS EI] R 1 R^R 2 ^«*tfe^lf^«*Sfflm2«IB«(D2-7 
3/- 3-7^3^3/- 6 -7;^OfcfS/^P [3. 1. 0] A*+J->-2, 6- 

7. ^ cn] 



^yl, ^7^;i/^+^*, l^b<tt2fi©7x^;l/ST«$nrcC 1 _ 6 7;i/ 

75 75, H-xttjl»oTieb<tt2ffl®c l . 6 7;i/*;p*K:«koTll!ftsn 

£7 3 /S> R-XttSftoT 1 fl<«2i0C 1 . 6 7J^^>C 1 . 6 7W 
SK:«fcoTfift<* n£7 3 /g^-XfcfcgfcoT 1 ft 2 fa© t Fo+yC 
2 . 6 7MMC<fcoTfi§nfc75yl, H-XBj|ft'3TlSb<S2lBO 

c ,. 6 7JP3 ^y^j j^r;vc , _ 6 7; WIi: <t o T«i$ n^7 5 y i, &s 

Vitt, NR 6 -CHR 7 -A-CO z R 8 (R *RZ$R 7 te|w]-XteJI&-3T> **SB% fc 
Hn+^d-.TWi. th'D^y^J^JKj.e?;^!, C 1 _ 10 7^ 
7i-iH, 7i^C 1 . e 7MM, bHn^y7i^m fcHP 
^y7i^C 1 . 6 7MiH> ^7^S, ^75 L ^C 1 _ 6 7;i/^*, 3f#8S 

ffi*3ic 1 _ fl 7;wni. c^eJj^^yd.eTWl, 73/c 2 _ 6 7;v 
i/7-y;c 2 . 6 7Wl, *;i/#7>c 2 _ 6 7;wi^ Cx.,7^ 
wtc,.,7JWH, 73y*;^-;uc 1 .,7;WP*&*^» 

/£T3«£^U S^C^L«75/S«t§utt>ttSo R 8 «tK 




[II] 
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„ 6 7yjH, XttR ! -NH-A-CHR 7 -CO (R 7 > A«fiie£:|w]<iT& 0 , R 9 

tt**B*xtt75/*0««*&*-r. ) T£$ns75/Bma£*u r 4 

tt, APy>^, C.^oT^^S, Ci.joT^n*^*, hU7;^P^^ 

7 x y ^ e. ^ <o 5i^n?) i ~ 5 e wm^STsm^ nfc 7 xz:;v» 

Ti^n52-7$;-3-7Jl/3^y-6-7MDk'y^n [3. 1. 0] 'S 

2, 6-^*;^>aisf«tft> ^-©ig^±w$n^^x^©7jc» 0 

8. Miaa [n] r^i/r^ki^t&d, R 3 #vKltm^&sfii*©is 

9. MIEiC [E] R^TKKXTftD, R 3 ****^ T&5i!#£>«§a!fl 7 
TO<R0 2-7Sy-3-7;m*^-6-7;^OtfS/^P [3.1. 0] 

10. WiSiS [E] t>, R^TKMTfftO, R^TOraO, R^C^ 

0 7 + *smx\z imoy x^jntii s n/t c 1 _ 6 7;u □ * vst- & 5 w$ 

0$BH^ 7 «IB«CD 2-75Z-3- 7 )V~3 * $/ - 6 - 7 )V* P t'v # P [ 3 . 1 . 

01 A*tf>-2. 6 *©E*±tt«*n**xtt«to* 

ft*. 
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1 1. [E] + , R^TKBtSTfi&D. R 3 /^7k?!tIS^T& 0, R 2 ^NH- 

c h r 7 - c o 2 h t? tb z mMvm mm i mtm<D 2 - 7 5 / - 3 - □ * - 6 
-7Mot*y^D [3. 1. 0] -\^+»->-2 > ^© 

12. fflES [nj R Z «1T*D, R 3 ^7K^0^-e*^lf*O|gHm 
7^fB«©2-75/-3-7;iO^>-6-7JI/:*Dfcf->£D [3. 1. 0] 'S 

*u->-2, 6 -5?*;p# *©BS*±w**n*iaxtt*o*iii«. 

13. ffilBA [H] + , R 2 #*«S-e&?K R^K^iC^T&D, R^C^ 
0 TJV 3 + ->1X tt 1 MO 7 xrjUtli 3 ftfc C 2 _ a 7 * □ * ->ST?* aifcfc 
©fBBfl 7 ii@S«© 2 - 7 5 J - 3 - 7)V3 3r'>- 6 - 7;M"P tf p [ 3 . 1 . 

14. MWB^ [fl] f, R 2 WI1TP, R 3 ^7jcmif^l?*0, R'^NH- 
CHR 7 -C0 2 H-rfe^W^©«gfflm7«fB«©2-75y-3-7;i/n^^-6 
-7;M-Dt?^#D [3. 1. 0]A^+h>-2, 6 ^© 

isai±i | i : *$n-5«xtt*©7K»«. 

15. fflgBS [E] <f> R 1 MR 2 ^7X^ST*§if^©IBHm7^fB«©2- 
75y-3-7j^^y-6-7Mokyi?n [3. 1. 0]s\*V>-2, 6 

16. SufEiS [E] R 1 XtfR 2 #7KB&g*e&D, R 3 ^H 2 N-CHR'-COT 
&Sff*©«6H^7«fB«©2 -7= 7- 3 -7)],U**s- 6 -7)l*U fcf^ 

d [3. i. o] a*u->-2, 6-5?*;w?>ftRJ»^ ^©gn±fF^$n§ 
jgx«^-©7K?ntio 
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1 7. 5£ [I] 




[in] 



[5£<K R^OtR'ttlRl-XttaftoT, *Bfc£, C^^JlO^g, 7x7 
t7fM^yI, lgt<tt2i©7xrjHtli$n/cC 1 . 6 7^ 

75/*, R|-Xttft3&oTl*L<B2ffl0C 1 .,7;Wl'»K:«fcoT«»Sn 

fc75/as, ra-xttj*ttoTiSKtt2floc 1 _ B r;w3*^c 1 _ 6 7;ww 

*K:J:oT«»*nfc7Sy*.ra-XttJI^Tiei/<tt2fiOkHo*'>C 
NR ! -CHR'-A-C0 2 R ! (R 6 RtfR 7 ttRHXttft&o X, 7KHJ^, t 

^s/7x^;uc 1 _ 6 7;w+;u*. ^7^;v*, ^-7^;uc 1 _ 6 7;wi/*, 3?« 
**aic 1 _ e 7;i'*;fc5, c 1 _,7;W3*'>c 1 _ 6 7;WPa, 75/c 2 _ 6 7;i/ 

^;^^-c 1 _ 6 7;WWS, 75/#;pfc;i/C 1 _ 6 7;wu»£/KU 
R 6 R^R 7 «SVMC^LT, ^^1/>S> x^u>s, x«yptfi/>s^^ 

drrsss^u m>\zm&Lxm®i7$;m*Bi&?2>z.tbxtz>o r 8 \^ 

R 3 «, C 1 _ 10 7->;W*, C 1 . a 7^3*'>C I .,7S/;i/*, kHD + K,.,, 
C 1 . 6 7Jk3+y*il'»C 1 - 6 7yM, tHn+->*^^C, 
,JyM, XttR s -NH-A-CHR'-CO (R 7 , AttlMBfcRlin?* ?K R 9 
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waK^jR^xjiTayaoftWSft^T. ) "c«sn*73/»ja«*^u r 4 
&. 7x^;n, ^-7^;i/K> ^DBfs 1 oa±^» 5 A«^t i, ssvi 

fcwT. £ 6 fc, R WR 5 tt, S^Ctt^ UTat«*jfift»«-r * - 1 fc^#3o ] 
T^n§2-75;-3-7J^ + y-6-7JVtDt'y^O [3. 1. 0]^ 

18. t&iB5£ [HI] «f. R^y'R^^iSTfeD, R 3 ^7K*^Tfe^tt*© 
KHIS1 7M©2-75;-3-7J^^y-6-7MDk'^D[3. 1. 
0] ^U->-2, 6 *®E*±tt*3ft*ttX«*©* 

19. ffilBA til R^tKB&ST&D, R 3 ^>K^m^T^§W*©»BH^ 

1 7TO«®2-75y-3-7^3*>'-6-7;^Dtf^^P [3. 1. 0] 

20. tffiHs: cm] r 1 ^!^^ R 3 tf 7 mmj-r$>y), r^Cl, 
0 7 ;i/ □ * ->* £ tz « i «© 7 x -;i/STfitt $ nfc c j_ 6 7 ;i/ ->*t * s IS 

*©$SBfgl 7OT«©2-75y-3-7;H3^v-6-7;U^nb^>^P[3. 
1. 0]^+^>-2, 6-^*^>»«*#. *0R*±tt*3ft*ttXtt-t 

©7KfP#) 

2 1. liuf25£ [I] R'WST^D. R 3 ^zK*JI^T-^0, R 2 ^NH- 

cHR 7 -co 2 HT$.§if*©iSH^ i imumo 2-757-3 -r;i/a*">- 

6-7MDt*y^o [3. 1. 0] *\tt>-2, 6-^^>»fiS»#, * 
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22. H&325* cm] r 2 ««t^d, R 3 w*mm : ?'?&zft#<Dtom?& 

17^2i©2-75/-3-7J^^y-6-7MDhy?D [3. 1. 0] 

2 3. lufBiC [EI] R 2 «IT$D, R 3 ##&]rjre& ?K R^C^ 

3jS©*BHfSl 7I|fB«©2 -7^y-3-7;i/n^i>-6 -7^Dh!^n[3. 
1. 0] MMJ->-2, 6-5?*;^>»«l*#, ^oBS^fpesnsttxtt-t 

2 4. MsBiS [1] 4 1 , R 2 «raD, R 3 ^>KliJfTT&D> R'^'HN- 
CHR'-C0 2 HT$>3«#<2jiSfflS&l 7«ffi«©2-75y-3-7^3 + '>- 

6-7;^ptf->^a [3. i. o]^+-y->-2, 6 -5?*;u# 

2 5. fufBiS CIH] 4>, R^^R'^KaT?****©^*! 7«BB«0 2 
-75/-3-7;i/P^v-6-7^^Dtf>-^D [3. 1. 0] M^>-2, 
6 -SWV'tf *®BB8±tf*Sn**:m*®#»tt. 

2 6. tulBS; [HI] 4", R l fttfR a #***T*0, R 3 ^NH 2 -CHR 7 -COT 
$>m^(Dmmmi 7»«2-75y-3-7^^>/-6-7MDty 
[3. 1. 0] s\*D->-2, 6 *-<Z>EI£±fF^£n 

27. isa^i/<tt2aeJi±©EiiwK:Msn«fi^ wixwi, 

|»*0l§ffl^2~2 6ffl©V»t , n^K:IB*Oft^*&'&W-r*IS*tt»JIB. 
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3 0. f»$©iSB2g 2 ~ 2 6E®V>m#fcE«®ffc£tt©E*£bT©£ffl. 
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